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“IT SEEMS TO US—” 


i932 IN REVIEW 
Ads tue clocks move sw iftly onward to the 
end of an eventfui year, it is interesting to cast 
a reflective eye backward and see where we got 
in 1938. It should help us in the coming year. 
Amateur radio continued its slow and whole- 
some growth, at a rate just fast enough to be 
encouraging, slow enough to provide for easy 
assimilation. In the United States the number of 
licensed stations reached 50,000 for the first time. 
Despite immense congestion we have made some 
reliability of 
communication and are more than holding out 
own, This IS accomplished through ho slackening 
of general amateur spirit and activity but under 
quite the converse circumstances, for the contests 


improvements in the ease and 


and operating activities of the past year enjoyed 
more participation than ever before. 

Mid-year brought the effective date of the 
inter-American treaties of Habana and _ the 
gradual putting into effect of their amateur 
provisions by early-acting countries. Here is the 
Western entente at work, emphasizing the com- 
munity interest of the Americas in radio problems 
in a spirit that is a satisfying departure from 
the stock views of the Old World. The coming 
year will see us appreciate more and more this 
solidarity of western viewpoint, will see increasing 
liberalization of amateur communication. The 
great Cairo conference was successfully hurdled, 
amateur frequencies unchanged except in palpi- 
tating Europe. Our domestic regulations were 
revised late in the year in a way that has provided 
general satisfaction 

In the field of technique there is place for a mild 
satisfaction over the increasing con- 
sciousness of the need for independent thinking 
by the individual amateur, presaging a return to 
more intelligent experimenting and development 
work rather than the blind copying of stereotyped 
styles. New apparatus appeared in such profusion 
as to constitute 
sturdier tubes, new tubes requiring remarkably 
low excitation, better and 
marked by improved variable selectivity, a con- 
siderable trend towards manufactured trans- 
mitters both complete and in units, and many 
interesting auxiliary pieces of gear. Great interest 


gle mw of 


an embarrassment of riches 


cheaper receivers 


prevailed in improved antenna systems and higher 
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were attained with closer-spaced 
systems, while amateur ingenuity produced many 
interesting solutions of the mechanical problems 
of rotatable systems. In transmitters themselves 
the trend has been distinctly towards the capacity 
to shift frequency quickly, involving not only 
band-switching exciters but ganged tuning of 
whole transmitters and a notable revival of self- 
excited and consequently flexible exciters. The 
latter have struck perhaps the sourest technical 
note of the year, figuratively as well as literally. 
Of undeniable value, they are probably here to 
stay but the average of their performance in 1938 
was decidedly less than it should be, indicating 
the need for more study. And, as with any strange 
implement, we showed that we have not yet 
learned how to use them with discretion and 
courtesy, so that on this score we took a small 
step backwards which we must hasten to over- 
come. With commercial television looming, ama- 
teurs learned much about the technique of the 
new art from the triple standpoints of engineering 
interest, the probable construction of their own 
receivers and, of most consequence, as prepa- 
ration for two-way television ultimately find- 
ing a place in amateur communication. U.h.f 
technique bettered noticeably, while abnormal 
transmission conditions provided amateur radio 
an opportunity to contribute substantially to 
knowledge of the performance of the ionosphere. 
Amateur radio as an institution awakened 
mightily to awareness of its public-service duty 
in emergencies. The southern California flood 
and the New England flood and hurricane pro- 
vided the outstanding examples of organized 
amateur performance. ’Phone stations markedly 
improved their ability to serve in emergencies. 
Increased consciousness of the duty to be pre- 
pared led both to remarkable new government 
regulations to foster and protect our work and to 
the building of a prodigious quantity of new 
portable emergency apparatus, tested in the 
most successful Field Day event ever held. 
Administrative organization paralleled equip- 
ment building, so that the year-end finds us 
satisfyingly improved in ability to perform. 
Within the A.R.R.L., mention also needs to be 
made of the holding of the first national conven- 
tion in over a decade, with the greatest attend- 


efficiencies 


/ 





tion of its circumstances, duties and rights, ama- 
teur radio marches into 1939 with torches aloft, 
knowing that its devotees alone will determine 
what that year shall be. 


MRI XMAS ES HPI NEW YR 


Ir 1s that glad season of the year again 
when friend greets friend with warmest wish. 
It is notably true of the brotherhood of amateur 
radio, whose raw material is intracommunica- 
tion. The members of the headquarters staff of 
the American Radio Relay League send cordial 
greetings and hearty good wishes for happiness, 
health and prosperity to the radio amateurs of 
every land! 

Our New Year’s present to you all is a new and 
better-looking QS7' and the promise of a journal 
constantly increasing in the interest and value of 
its contents. 73. 

K. B. W. 














an led at an amateur gathering; and 
of ning of the new WIAW, model 
head tation of the League. An active 
me increasingly aware of its own 
respol a democratic self-governing 
inst ntelligent and spirited study to 
its p vas not appreciably misled by 
circu vho, for their own ends, sought to 
breal faith of amateurs in their own 
uniq tive association. All of which 
Lugu well for the society’s future. 

De ngly selected from our ranks this 
yea number of the shining marks she 

( \ considerable number of names 

ur annals were added to the roll of 
sile luding that of our own late editor, 
Ros Hard-paid tolls exacted by un- 
el hey are the sad part of the 1938 
<t 

W verve and improved apprecia- 

‘Ge Strays “yy 
— - 

r ght we heard a chap on about 14,- 
104 CQ and asking for a frequency 
check ng to the world that he had a new 
eryst | to know whether it was in the 
bar ' Do you reckon the monitoring 
stat m the info he wants? And will 

(’ 
alls Heard 
Tel-Aviv, Palestine 
yand, Oct. 16th, 5-7:30 p.m. EST) * 
——_ 
WIFH, ¢ BFT, LAX, BHM, BA, CCK 
W2CUD xX, AGW, AAS, FKE, HSZ, FZI, BWE, AJ, 
RS, AOA, APU, LND, CBL, [YO 
W3CKA Dp, FFH, GAU, GTL, GWL, GYL, GWJ, 
GOG 
W4DWt EAK, AOL, FDA, EPL, EYI 
W5BFX 
W6MIK 
W8SBTI CRA, LBD, LIW, GMZ, JAX 
K4A0P FCV, FHR 
K5Al 
NYIAB 
CM2GI 
Beirut, Syria 
nd, Oct. 17th, 5-6:30 p.m. EST) 
WIDBS AX X, GNE, KHV, DKD, LMO 
W2EDM EGI, ITYO, HXT, AOA, FKE, KJY, 
HOX, ISU. BH W., GSA 
W3EUJ,! HIL, US, CRW, BHV, GWJ, FQO, AOo. 
GTL, ¢ or, WI 
W4DE, I FJ 
Wa8GMZ 
WOKFI 
K4KD 
K5AA 
NYIAB 


— Max Buch, W2AMA 
Op Aboard 8.S. Excalibur, KGWT 


he have to do some fast thinking when the F.C.C. 
asks him for a description of his frequency-check- 
ing equipment! 

Use of old half-tone cuts (copper) for Faraday 
shields is suggested by W2WD. As it is necessary 
to visit the printer to obtain the material, W2WD 
suggests further that the printer be persuaded to 
cut the slots to within half an inch of one edge 
with his metal saw. The shield is then completed 
— unless the ambitious ham wishes to rub it on a 
sheet of sandpaper to make a more finished job! 

According to a college paper description of 
W9ZOL, the station of Synton radio fraternity at 
the University of Illinois, “ the power input 
to the one-hundredth tube in the final stage of the 
transmitter is 300 watts.’’ Apparently, the lino- 
type operator hadn't heard of a 100-TH tube! 

Ex-W4HJ, one of the operators at the Ashe- 
ville, N. C., Police radio station, sends the follow- 
ing: “(ur system at WPFS employs ‘two-way’ 
communication between the cars and _ head- 
quarters. The cars are identified by various num- 
hers, and it so happens that the county sheriff's 
car is number 88. Imagine the amusement of 
visiting amateurs when they hear a decidedly bass 
and very much businesslike voice calling, ‘88 to 
headquarters, 88 to headquarters. ‘ial 


Bound Volume XXII of QST 


We HAVE a limited number of Bound 
Volume XXII of QST. This volume is made up 
in two sections, each containing six issues of 1938 
QST. Handsomely bound and gold imprinted the 
complete volume is priced at $6.00, postpaid. 
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A group of North Greenland Eskimos en- 
joying the noon-day sun. The polar bear 
and fox-skin pants still stand guard against 
chilly nights, even in midsummer. The 
sport in the left foreground with the “‘bow!” 
haircut has evidently blown himself to a 
white shirt and suspenders at a Danish 
trading post. 




















Ham at 30° Below 


Being the Musings and Random Comment of an Amateur Radio Operator 
with an Arctic Expedition Signing OX2@Y-WIOXAB 


BY 


BG exemser that QSO we had from above 
the Arctic Circle? 

You probably envied me, then, sitting in my 
snug berth and working the world. To some ex- 
tent you were right—from the number and 
variety of the contacts available it was a ham’s 
heaven up there near 80° N. 

But there is another side to the story, too—a 
story of headaches and heartaches, of hardship 
and downright misery. It is my hope to bring you 
something of both sides in this story. 

Picture a typical night’s operation at OX2QY- 
WLOXAB-WAWG: DX’ers calling us by the 
dozens. I try to answer each of them in turn and 
complete an FB QSO in the short time at my 
disposal. But Father Time marches right along 
the supply of gasoline is none too large and must 
be conserved—so we cut it short. Boy! What a 
thrill to hear the lads calling and what a pity 
when I am unable to answer each in turn. Stations 
five deep on various frequencies—try to get a 
solid QSO out of it all! It really was hard, when 
the allotted time had been used up and hundreds 
were still calling, to have to close down and say 
goodnight. 

That characteristic waver you reported on our 
signals . . . yes, you had it, too. Hollow-sound- 
ing, with rapid fluctuations in signal strength. 
Must be characteristic of the paths over which 
the signals were travelling . . . there’s some- 
thing worth noting. Looking back over it, we see 
that almost invariably the stations we contacted 
best had higher power and, most important of all, 
they had some form of special antenna to throw 


* Milton, Rock County, Wis 
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the signal up to us, to enable them to reach out 
and over the interference. 

So it went, night after night. Ah, a new station 
calling us! We go back, give him a report, and— 
bang! He is wiped out by QRM from someone else 
QSY’ing right on his frequency trying to get a 
new country. Wonder if this bedlam will ever let 
up? ... Very little static was experienced, ex- 
cept during winter periods. When dry, hard snow 
and ice particles drifted down from the plateau 
above us and struck the antenna and feedline, the 
discharge brought not only severe bursts but sub- 
stantial jolts on contact. Frequently it jumped 
over in the receiver, and even a few times in the 
final tank condenser. This was our worst trouble. 
Hash from the three windchargers which operated 
the 32-volt system, from the radio engine ignition 
and also the exciter and generator, was mini- 
mized by filtering. 

It was interesting, too, to note the variations in 
signal strength, before, during and after mag- 
netic disturbances or storms. Signals are supposed 
to increase in strength just preceding and just 
following such storms, and that seemed to check 
quite well with our log. Complete fadeouts always 
brought home to us thoughts of other years when 
men had spent the long Arctic night without radio 
to furnish them with the latest news, or a world 
series baseball game or the major football game 
of the week. Possibly it might be Jack Benny or 
the Breakfast Clubbers to whom we would turn for 
our amusement. To miss them and others left our 
day only partly filled. 

Maybe I ought to go back to the beginning, 
and set the scene a bit, so you can appreciate that. 


J 


ia sins nm 





It st luly 1, 1937. That was the day 
the M Aretic Expedition sailed away 
from P k, N. J. The radio equipment 
had not pleted or tested. The first dav | 
Was a e job of installing the 120-volt 
lighting throughout the ship. But the 
fumes exhausts and seasickness got 
me. Sick rd for it—I was out! 

The f the trip was completed July 9th 
whet t Lunenberg, N. S. There, Don- 
ald Whit W2CUZ of N.B.C. and I got the 
rigs g finite checking and rechecking, 
building iilding. VEICD, VEIGC and 
VEIGH lot of credit for their aid and 
thanks spitality. Finally, everything 
was frequencies. We put up the 
ship there, too—a vertical Marconi 
and 4 

On t e left Lunenberg for Sydney. 
There th WCC and got to work on 
the 7] EICR helped in true amateur 
fash Vhittemore left us at Sydney, and 
on Ju ved off again. What a treat it 
had be ich hospitable people! Every- 
one in } tia had treated us like brothers. 
But 1 heading north again, out 
throug ts of Belle Isle and into the cold 
Arct g was running 500 watts input 
on e vertical Marconi. 

The rm in the Straits and many 
codfis en on the surface. We saw a 
beaut lor the night of July 24th. 
What the brightest and most bril- 
liant the entire trip—never saw any- 
thing e States! 

But tions were punk. Had an in- 
sulato1 the first trouble of that sort. 
Above | r, Labrador, it started to get 
cooler rhted our first icebergs. A few 
days lat it 55° N., it was appreciably 
colder | and we saw lots of growlers 
and lulv 3lst brought us rough go- 
ing, wit rrying away bowsprit lines 
and | eaded across toward Green- 
land t e currents. Too rough for 
radio! O ve sighted the coastline of 
southert nd the seas began moderat- 
ing. | nd the high, snow-capped, 

Ge 

At) 

FE 
5 i *~ SICK WAS NO WoRD 
FoR iIT—I was out/” 


barren, bleak, rough, rocky fiorded coastline was 
then visible. Sen birds, icebergs, fresh codfish 


from fishing vessels on the baunks— these were the 
events of our lives. 

On August 4th the radio engine began to balk 
Valve adjustment was off. Code signals on the 
broadcast band surprised me; found they were 
fishing vessels working each other with low power. 
More engine trouble a couple of days later. | 
noted a peculiar greenish color to the sky just at 
the top of the icecap over Greenland—no, | 
wasn’t sick, either! At Fairhaven, headquarters 
for the Danish fishing fleet where we went to re- 
plenish our water supply, we lost our anchor due 
to the great depth. One of the crew was overcome 
with exhaust gas, gave us a bad time. .. . 

August 7th was a day of troubles. I tried to get 
through on schedule but a downhaul line was 
fouling the antenna system. Some fun! Finally we 
got going, then ran out of gasoline in the middle of 
a QSO. Boy! Receiver went dead, but new recti- 
fier and output tubes fixed that and we finally got 
going again. 

The next day we crossed the Arctic Circle. The 
sky was a variety of hues—what a picture! Water 
black, shaded to green, sky to the west full of 
variegated tones, to the east covered with a 
purplish tint. Radio conditions improved that 
day, too. 

On August 13th, following a flock of radio 
troubles and QSO’s with WLOXDA and W9BBU, 
we put in at Idglorssuit on the east shore of Hare 
Island. This is the place where Rockwell Kent 
spent a winter and based the story of Salamina on 
his experiences, you know. Glaciers, icebergs, the 
Eskimo settlement, flowers still in bloom but no 
trees—all the color one would want. We delivered 
Mr. Kent's presents to the natives, and were they 
happy! Saw our first kyacks, and the accurate 
harpooning at either birds or seal. These people 
are unique, having small, dark, squat bodies, 
plump, round faces, and cheerful smiles. They love 
to have visitors—had a coffee party and dance for 
us that night. 

We got some dogs there, and then set out for 
the North again—through the thickest pack of 
icebergs encountered on the trip. The absence of 
static is noticeable—in contrast to WHD’s plaint 
that thunderstorms made it hard to read us back 
in New York. On August 17th, north of 73°, we 
sent the first messages from the crew to WSITK. 
Vibration of the ship’s motors shook the final grid 
coil from its mounting; it broke two RK-20's 
as it fell. Just another thing to do better next 
time! 

For the next ten days or so we struggled further 
north. The temperature grew colder, hanging be- 
tween 32 and 44° F. Then we struck floe ice and 
freshly-frozen layer ice. It began to look as 
though we would not reach our destination at 82 
N. Finally, unable to get across to Ellesmereland, 
we turned back and entered Etah fiord. There we 
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An enlargement from an 8 mm. film which shows 
in the foreground the rear stick that held up the 


rhombic. The ship can be seen frozen in the ice. 
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went ashore to stretch our legs for the first time 
since Sydney! 

Etah began to look attractive as a headquar- 
ters. It was a large fiord, and there were little 
flowers still blossoming there. A 14 « 20-foot cabin 
left by the British Arctic Expedition would make 
a good nucleus for the headquarters. So on 
August 29th we started the tedious, heavy job of 
unloading ship and ferrying the gear and supplies 
ashore in boats. After tentatively deciding on a 
possible location for a rhombic just east of the 
shack, we lost 4000 feet of antenna wire over- 
board. I honestly felt like weeping! 

Two days later we were blown out of the fiord 
by strong gales. The anchor was out and one 
hawser was attached to a deadman ashore, but 
the hawser broke and the anchor dragged, and 
out we went. The engines were started, and 
barely kept us off the rocks. The gales were too 
strong to permit re-entry and the way to the 
north was blocked, so we just tacked back and 
forth until the winds died. 

But our troubles were not ended. The next day, 
on again entering Etah, one propeller fouled with 
the line. Then the other motor backfired and 
eaught fire. We lav to and all hands fought 
desperately with water, Pyrene and sand. We 
tried not to think of the 3000 gallons of gasoline 
in the hold! Finally the fire was put out, and an 
outboard motor ona dor) pushed us into the fiord. 

Do you begin to see now what I mean, when I 
sav there are two sides to the story? If you don't 
think it’s a lot more fun to sit back home in the 
comforts of civilization and work the expeditions, 
you're crazy! 

However, whatever our feelings, we had work 
to do. The remaining stores were unloaded and 
installations completed. Most of the details of 
the equipment were given in the yarn I sent down 
by radio to the boys at QS7’,, which was printed 
in the December 1937 issue, so I won’t go into 
that again. 

But I do have a few observations and explana- 
tions I should like to make. First of all, we want 
to thank all the stations, both commercial and 
amateur, for their splendid coéperation all the 
time we were out. Such amateurs as W2CIF, 
W3DPU and WS8CJJ were especially helpful 
throughout the entire year. QRN, QRM, QSB 
and skip all caused repeats and delays, but nev- 
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ertheless we cleared the hook. ’Phone schedules 
with W3DHM, allowing Mrs. MacGregor and 
her daughter to talk with the Commander, were 
usually very successful. W2JKQ was also of 
great service in piping us through to parents and 
families. All in all, we appreciate ham radio far 
more than we did before we went “up North”! 

Conditions seemed to be quite different from 
those good old days when Don Mix took WNP 
up there in 1923-24. Then, of course, they worked 
220 meters from 10 p.m. to 5 a.m. We could hear 
regular broadcast signals only a few times be- 
tween Sept. Ist and May 3lst, even with the gain 
of the big rhombic ashore. But the 14-Mc. band 
was consistently open most all night long and 
throughout the daytime. In the region between 
1500 ke. and 7000 ke., however, no signals were 
heard at any time day or night, winter or sum- 
mer—during the time we were ashore. Only 
rarely did anything come through even on 7 Me. 

Between 9- and 18-Mc. signals were heard 
practically every day, with variations for time 
of day, season and fadeouts. Conditions in this 
region seemed similar to those back home. Ten- 
meter signals were never good, but on a few days 
wavered in and out with deep fading. No signals 
were heard on 56 Me. This collapse on the part 
of both the lower and the higher frequencies was 
a source of considerable surprise to us, since we 
had expected to use both. Incidentally, two 
different makes of superhets and an SW-3 were 
used, so the receiver can’t be blamed. 

We had anticipated a large amount of work 
with antennas, but when that 4000 feet of wire 
went down our good intentions went also. There 
was barely enough left to erect the diamond. We 
did put up one doublet, but it blew down and 
did not give us much service. Of course, the 
rhombic gave a huge gain on both transmission 
and reception compared with the ship antennas. 

On checking our log with the magnetic condi- 
tions as observed by RCA we found substantially 
complete agreement. (A complete summation of 
all our findings is not yet available. We are now 
investigating many angles.) Incidentally, during 
the April 1938 fadeouts (12th-17th) we are told 
that our magnetic recorder showed the strongest 
magnetic storm ever observed at any point on 
earth to date! Other complete fadeouts occurred 
on January 16th-17th and February 7th. 
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tions wol rough in great style. Some- 
times o1 nd W6-7 would be good. 
Schedul: rranged only to find con- 
ditions su thing could be received. It’s 
all in t 

Input t matrons varied, but finally 
we sett tts input—200 ma. at 2000 
volts bias to hold them down. 
This tisfactory on ham and broad- 
cast WV nd commercial schedules, 
phone trouble was experienced in 
getting load up on any of the 
freque! ring from 8655 to 17,310 ke. 

i wh d 
1 * — WONDER IF THIS GEDLAM 
—_—— Wht EVER LET uP?” 

Our 1 s to report the daily 
weath« the U. S. Weather Bureau 
in Was weekly magnetic sum- 
mary t Institute of Terrestrial 
Magnet eton, to deliver at least 
one NB onth, and to furnish 
press ! \ York Times’ station, 
WHD. A vere served we might 
have ar teur schedules and general 
conta 

I hop 1 appreciate just how 
things ¢ lition. They are not so 
smoot ire painted before you 
leave ] the last thing the expe- 
dition p On the other hand, we 
had to re r many of our contacts. 
Our hat i! We owe all of you much. 
That apr to the gang at W2CIF. 
We cou nm you to handle what- 
ever we f us grew to know that 
2500 1 ere friends on whom we 
could re , too, to W2BCR for his 
invalu W3DHM. Space does not 
permit f edgment of our debt to 
all o iny more who handled 
lesser al ff to whom we owe a 
Sry le 

A wer ersary of our departure 
from Ne et sail from Etah on the 
retur! ce had just opened to 
let us out ome occupied the next 
three mor f hard work and slow 
going a1 nal highlight which I will 
trv to re 1. ; 

Arriving July 12th, we were met bv 
Governor } taff, and bv the British 
Arct | ho were waiting for 


their ship. A few days after leaving there we 
were caught in an ice pack, west of Melville Bay 

Radio conditions were poor. I got out the port- 
able gear and fitted lifeboats. Finally, on August 
Ist, after more than ten days of struggle, we were 
free of the pack near Hare Island. Soon there was 
fresh codfish again—and mighty welcome, too! 

Engine troubles came to a head in early 
August, with water and spray drenching it con- 
tinuously. On August 9th we passed southward 
over the Arctic Circle, having been north of it 
just a year and a day! Winds were sluggish, radio 
conditions poor. A few days later I climbed the 
rigging and secured the concentric feedline which 
had worn cut its lashing in the roll of the ship at 
sea. A nice job for a landlubber, pitching and 
rolling around up in the sky! Huge numbers of 
petrels, kittvwakes and gulls around all the 
fishing banks . 

Auroras all the way down. At 61° N. 

the first regular b.c. stations started to come 
through. ... The ship leaked badly, and one 
man was continuously on the pumps. ... At 
50° N. off Fogo Island, 4-Mc. ham signals started 
to come through again. . On August 30th 
we landed at St. Johns—and were we happy to 
be back ashore again! Fifty-four days at sea. 
I can’t tell you of all the hospitality of the St. 
Johns’ ham crew. VOLH, VOILA, VOLG, VOII, 
VOLP, VOIS—they all went out of their way to 
entertain and assist us. Wonderful ham spirit 
exists there—and wonderful equipment, too, 
considering the cost of gear up there. 

After 18 days in St. Johns, during which the 
ship was completely overhauled and outfitted, 
we sailed out of this oldtime fishing port. We 
rounded Cape Race next day at noon, and then 
calms and a high pressure area set in. This high- 
pressure zone apparently held the hurricane 
which hit Long Island and New England and 
sent it over land, doing all the damage. 

Finally, on October 14th, having lost a main- 
sail in the meantime, we held our last QSO with 
W2CIF while entering the Narrows of New 
York harbor, and then closed the rig down for 
good 

There are plenty of things that one learns on a 
15-month jaunt of this sort. One notable point. is 
to protect all equipment against condensation of 
moisture. Otherwise every time the switch is 
turned on, something blows up. We tried chem- 
icals to dry the air, larger tank condensers, and 
other methods. Finally, we adopted the system 
of pre-heating the operating shack before each 
schedule period. The warm air absorbed the 
condensed moisture and permitted satisfactory 
operation. Ample safety factors are, of course, 
essential. It will be hard for you to visualize 
conditions as they were. When your bunk gets 
damp and mildews, when your clothes get 
sticky and clammy as vou hang them up, when 


Continued on page 108 
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Photo by Ed. Ruth, W2GYL 


lhe author and this chimney have been associated in a good 


many antenna experiments, which probably accounts for their 


obvious palishness. This photograph has nothing to do with the 


* subject 


matter of the article, but shows a new six-element 


rotary beam which has been giving an excellent account of itself. 


Methods of Using Vertical Elements Singly. and in Combination to 
Form Simple Directive Systems 


I. SEEMS strange that there should be 
any problem regarding the proper method of 
feeding a vertical radiator, yet that such a 
problem exists is most certainly true. After all 
except for a few comparatively unimportant 
details, there should be nothing more to feeding 
a vertical than feeding the more familiar hori- 
zontal types 

In giving consideration to the method for feed- 
ing any particular antenna, we must give some 
thought to its physical characteristics. It is well- 
known that the physical dimensions, for an 
antenna which is to be used on a certain fre- 
quency, will vary somewhat as a result of the 
proximity and the character of other bodies 
which may be in the active field of the antenna. 
The height above ground and the character of 
the ground have marked effects. The current 
literature is so full of information covering these 
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Fig. 1— Various methods of feed to quarter-wave 
vertical “‘Marconi”’ antennas. 
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important subjects that we will skip it entirely. 
It is mentioned only to indicate that it has not 
been given attention in the following text and 
that the dimensions given here cannot be set 
down for rule-of-thumb guidance, but are in- 
tended only as guide posts for determining the 
starting point for the particular antenna and 
feed system which will best fit into a particular 
group of conditions 

It is not to be assumed that any of the informa- 
tion given here is especially new; in its funda- 
mental form, most of it is to be found in the 
1.R.R.L. Handbook. Those novel kinks, such as 
are illustrated in some of the last figures, are but 
conveniences which make for better operating 
conditions where it is necessary to make compro- 
mises, forced upon us by lack of space or local 
restrictions of one form or another. 


The Quarter- Wave **Marconi’’ 


Several years of operating ultra-high-frequency 
equipment in airplanes and cars, to say nothing 





For some mysterious reason the business of 
supplying power toa vertical antenna assumes 
the aspect of a Problem to a good many hams. 
If W2DKJ did nothing more than dispel the 
fog which seems to surround that region be- 
tween the transmitter and the vertical radi- 
ator, this article would be well worth while. 
But he goes farther than that, bringing out 
some points which are decidedly worthy of 
consideration by the antenna-minded chap 
who has to worry about space. Good practical 
dope, tested at many different stations and 
locations. 
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retically, yes; practically, no! If you want to run 
a longer line or want to run more power, or if 
you're just fussy about efficiency, the arrange- 
ment shown in Fig. 1-B will fill the bill nicely for 
you. Here two twisted-pair lines are run in 
multiple, making certain that they are of the 
same polarity,? and you have cut the surge im- 
pedance in half and doubled the power-carrying 
ability of the line. You have not, however, cut 
down the dielectric loss per foot in the line itself,® 
although the temperature rise will be less if the 
line is being overloaded 

In Fig. 1-B we have indicated the method for 
feeding a vertical quarter-wave ‘‘ Marconi” with 
a concentric or coaxial line. If a line of 30 or 35 
ohms is available it will do the trick very nicely, 
but the mechanical difficulties which are gener- 
ally encountered in making such a line are seldom 
justified by the improvement in performance, if 
any. 

In all three of these cases we have shown one 
side of the transmission line grounded adjacent to 
the base of the antenna. It doesn’t seem to make 
much difference if this part of the line is permitted 
to hang in thin air. The line may, of course, be 
random length. 

For most practical purposes, a quarter-wave 
radiator on 5 meters is 4 feet, 10 meters is 8 feet, 
20 meters is 16 feet, 40 meters is 33 feet, 80 meters 
is 66 feet, and 160 meters is 133 feet. 

Half-Wave Dipoles 
Where two quarter-waves are used, as in Fig. 


2, we have the typical half-wave dipole. In free 
space, where the antenna is not influenced by the 
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of course, a “‘perfect’’ match for some of the 
transmission lines which have been designed to 
have an impedance of 72 ohms. Twisted pairs 
(within the limits of their power carrying ca- 
pacity), flexible coaxial conductors of the proper 
impedance, or solid coaxial lines may be used to 
feed this very simple type of antenna. 

It should be remembered that all coaxial lines 
are not of the same impedance and that the proper 
line for a given type of antenna feed system 
should be used. This is equally true of twisted-pair 
feeders. They will be found to vary from about 
65 to 170 ohms. This variation is not very impor- 
tant if the line is not to be too long and is not 
made to carry a power overload. 


The Half-Wave “*J”’ 

Because, no doubt, of the popularity of the 
“J” type of antenna for police high-frequency 
installations, many amateurs are using this 
aerial in one form or another. We have played 
some nasty tricks on this type of antenna, and it 
seems to have taken the abuse very nicely. A unit 
of the type shown in Fig. 3-A was made up of 
rather heavy wire. A rope was fastened to an 
insulator attached to the top, and the whole busi- 
ness was run up to the top of a yacht’s mast, 
among steel shrouds, etc. The lower end was held 
in place by winding the twisted-pair transmission 
line up and down over a belaying pin, which was 
brass and grounded. The line was run some 20 
feet along the deck and into a cabin window. 
Using only a few watts, we were able to contact 
other installations of the same character, on 5 
meters, up to about 35 miles. On the lower-fre- 
quency bands, the results to be obtained are very 
satisfactory. 

The simplest way to get such an antenna 
started is to make the length 0.97 x a half-wave 
(492,000/f in ke.) and the matching section can 
generally be cut a quarter-wave long.‘ If it is 
possible to shock-excite the whole system the 





* More commonly, the factor is taken as 0.95 for the half- 
wave antenna and 0.97 for a two-wire open feeder. In any 
event, if exactly the right length is wanted the system had 
best be adjusted experimentally. — Eprror. 
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point of highest current may be found on the 
matching stub, and will be the point where a 
low-impedance transmission line should be 
attached. 

There is little difference between such a simple 
system and the one shown in Fig. 3-B other than 
the use of the shorting bar and the open-wire 
higher-impedance transmission-line. The shorting 
bar is placed in the stub, at the point of highest 
current, as indicated by a current-squared gal- 
vanometer, and the transmission-line is slid up 
and down above the shorting bar, with the power 
on, until a point is found where the standing 
waves on the line are minimum or disappear 
altogether. 

For a permanent installation, where objection 
will not be raised to the unsightly appearance of 
the open wire line, particularly where power 
above 200 watts is to be used, this arrangement 
is to be preferred to the simpler system at 3-A. 

Of course it is always possible to use “Zepp” 
feeders with almost any kind of vertical antenna, 
and the arrangement shown in Fig. 3-C is sug- 
gested as a typical case. For full details on the 
use of this kind of line reference should be made 
to the A.R.R.L. Handbook. 

Where operation is desired on more than one 
band, it is possible to do a fair job by taking ad- 
vantage of the system shown in Fig. 3-D. A load- 
ing coil is inserted between the base of the vertical 
radiator and one end of the “Zepp” feeders. If 
the loading coil is of the flat spiral type, the posi- 
tions for the tuning clips can be marked on the 
copper strip, for the various frequencies desired, 
so that the adjustment may be made with the 
least loss of time. 

A new setting of the variable condensers in the 
feeders will need to be made and they may be 
marked in a similar fashion. The condensers may 
be adjacent to the final amplifier or in any other 
convenient part of the line, depending on the 
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ised, is pulled down and shot __ the shorting bar on the phasing section, by shock- 
le directions when half-wave _ exciting the antenna and locating the point of 
ted in phase and stacked one highest current in the phasing section with a 
Everything else being equal, the current squared galvanometer. Then the stub 
f the systems shown in Fig. may be attached and fed in the same manner as 
ut 150 per cent that which with any other form of aerial. 

ny of the other aerials we Additional half waves may be added, if addi- 
tional phasing sections are used, but they are not 
irks concerning matching very useful if the entire system is not more than a 

ssion lines may be considered half wave above ground at its lowest point. 


to these aerials, in just the 
method of feeding from the 
g. 4-E, may be a mechanical 


**Pitch-fork’’ Bi-directional Half-wave 


Beams 


t is likely to produce a system In locations where space is limited, and where a 
ymmetrical as the center-fed _ bi-directional antenna may be a convenience, we 
types of transmission-lines should not lose sight of the possible gain to be had 
nnection with the matching from the “pitchfork” (Fig. 5) over the ordinary 
itlined previously.’ However, type of vertical antenna. In many cases, it will be 


ave off the stub and the an improvement over two half-waves in phase, 
| find the correct position of for the reason that it tends to put the signal where 
. we want it. For receiving, it tends to cut out 

xial line is series-fed intothe — interference from stations in undesired directions 


stub, the exactness of the match 
pedance of the matching stub 


as well as increasing signal strength from those 


m stub should not be greater stations in desired directions. 
s, under ordinary circumstances. Since the spacing between the two vertical sec- 
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hfork’’ antennas with stub feed. 


ing stub is only a quarter-wave long, it is possible 


to set such an array above an apartment- 
house roof, using self-supporting vertical 
rods. The entire assembly does not become 
too cumbersome, even though it is used on 
the 20-meter band, when the vertical ele- 
ments become about 29 feet high, with a 
separation of about 8 feet. Some of the 
more ingenious fellows have made beams 
of this nature rotary, but where rotation is 
possible, we prefer the arrangements shown 
in Figs. 6-A and 6-B, for reasons outlined 
later. 

In locations where rotation is not possible 
and a single aerial is all that can be used, the 
pitchfork has its advantages if we choose 
the two directions with care. If two such 
beams can be set up a reasonable distance 
apart, we can cover all directions with a 
great deal more efficiency than would be 
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The vertical two-section ““W8JK™ 
rotatable beam installed at W2AZ. 
Self-supporting 20-meter half-wave 
elements are used. The beam is bi- 
directional and the antenna need 
be rotated only 180 degrees for 
complete horizontal coverage. 


possible with any of the single 
units previously considered. 

The use of three vertical ele- 
ments for making a fixed beam 
which covers four directions, with 
fair results, is shown in Figs. 6-C 
and 6-D. It will be seen that the 
center unit is used with both sys- 
tems and we have, in effect, two 
distinct beams at right angles to 
each other and having two dis- 
tinct feed systems. The results 
which have been produced by 
this layout have been most en- 
couraging. While they are not so 
good as those to be had from two 
similar beams a reasonable dis- 
tance apart, and while it is pos- 
sible to find current in the verti- 
cal element which is not in use, 
the performance is distinctly 
better than we thought it would 
be. This holds true for both trans- 
mitting and receiving. j 

The double-pole double-throw , 








Many investigators have had 
the impression that Brown’s paper 
before the I.R.E. which so ably 
covered the subject of half-wave 
radiators and close-spacing,® was 
intended to convey the idea that 
his findings would apply only to 
the use of a single radiator and a 
single director or reflector. It has 
been generally thought that the 
use of both director and reflector 
would not be an advantage. We 
think that what he intended to 
convey was the thought that the 
actual results which he described 
were found to be true under a 
given set of circumstances and 
that other sets of circumstances 
had not been investigated. In any 
event, there is no doubt now that 
both the director and the re- 
flector, used with close-spacing 
and a half-wave radiator, provide 
better performance than either 
of them alone. 

The mechanical difficulties usu- 
ally encountered with nearly 
every type of rotary beam are 
reduced to a minimum when the 
arrangements shown in Fig. 6-A 
and 6-B are employed. In the 
former, we have shown a half- 








switch used to make the experi- 
ments on the 10- and 20-meter 
bands was located near the transmitter. It is 
thought that a suitable switch located at the base 
of the antenna, and remotely controlled, would 
bring about even better results. 

One marked advantage of this double pitchfork 
beam was its gain over a single half-wave radiator 
for use in covering all directions simultaneously. 
To accomplish that result it was only necessary to 
feed the two transmission lines in multiple. The 
advantage of such an arrangement for general 
calling purposes is obvious. 

As outlined before, any desirable transmission- 
line may be run to the quarter-wave stub, if the 
conditions for using those lines are met. 


Vertical Rotary Beams 


It is a bit difficult to know just where to give 
credit for the various ideas which have been con- 
ceived and worked out by so many investigators, 
and it is likely that much credit is given to some 
who have not been the first to use various ar- 
rangements because those who have actually 
been first have not made their findings known. 
In outlining the next two types of arrays, we wish 
to thank Lawrence M. Cockaday, W2JCY, and 
Frank Lester, W2AMJ, for much of the electrical 
and mechanical work which they have done and 
for the information this work brought to light. 
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Photo by W. F. Diehl, ez-2C Y 


wave radiator with a director and 
no re“ector, while in the latter 
we have shown the manner in which both may be 
used. Again, all the information regarding trans- 
mission-lines and matching stubs applies to this 
case, and two of the simpler methods have been 
illustrated. 

It will be seen that changing the direction of 
radiation with this type of beam depends entirely 
upon the location of the director and/or reflector 
and that the radiator, 
matching stub and trans- 
mission-line remain fixed. 
The mechanical details 
for bringing this condi- 
tion about are obviously 
simple, even where it is 
desired to use the three- ja — "4 Shorting 
element array on 20 L~ Sar 
meters. 


sain tiniainiiatiat Nees 


Single-Wire Feed 
One of the least used ¥, Anprea ty divkance 
and one of the simplest ‘7 to center 
methods of getting en- 
ergy from a final tank 
circuit to an antenna is 
(Continued on page 108) 
6G.H . Brown, Proc. I.R.E : 
January, 1937. 






Single-wire 
feeder 








Fig. 7— Half waves 
in phase with single- 
wire feed and phasing 
stub. 
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« WHAT THE LEAGUE IS DOING * 





League Activities, 


Washington Notes, 


Roard Actions—For Your Information 


MORE EXAMINATION POINTS 


Tin communications Commis- 
sion has dr |25-mile circles around three 
of its sub-ofl t Savannah, Ga., Tampa, Fla., 
and San Di f. The Class C examination 
is no longer within these areas. Fre- 
quent exar vill be beld at these offices 
for Classes B \, but by special appointment 
with the off n regular schedule. 

Examinat e now also available at the 
\laska, by appointment, 
but Class C tilable throughout K7. In 
addition to \ and Class B examina- 
tions cont ible in Alaska by arrange- 

Signal Corps station, and 
igh Coast Guard officers. 


sub-office 


ment with 
at other p 


THE INTER-AMERICAN ARRANGEMENT 


Ts rumor going the rounds that 
Mexico ha d the inter-American radio 
treaty of H | that there will be a serious 
amateur int situation as a result. The 
rumor is 1 Mexico on October 28th did 
reject the N an broadcasting arrange- 
ment but ime date did approve the 
Habana Cor n and the Inter-American Ar- 
rangement ‘ ning Radio Communications. 
The latter rtant administrative agree- 
ment assigi iteur bands exclusively to 
amateurs ling them in agreed manner 
between 7} 1 e.w. as reported in last 
February’ Mexico, rather than creat- 
ing an inte! tuation, has gone the whole 
way in the umateur radio. Incidentally, 
the other it have so far approved the 
Habana a nt are the United States, 
Chile, Hait ] 


THE CENTRAL DIVISION MATTER 


A; tempest has been kicked up in 
the Central I n by some members who have 
not underst reasons for the outcome of the 
nominatior rector this year. There are 


murmuring 
incumbent 


holy alliance” between the 
Mr. Mathews, and the Execu- 
tive Comn th the latter invoking petty 
technicaliti« ep the former improperly in 
office. The eems to need some further 
discussion 


18 


First off, we call attention to a letter from 
Director Mathews appearing in this month's 
“Correspondence.” In 1937 the Board of 
Directors adopted new rules for the eligibility of 
candidates for directors, included in which was 
the requirement that all candidates must have 
been continuously both a licensed amateur 
operator and a member of the League for at least 
four years immediately preceding nomination. 
The Executive Committee received petitions for 
six nominees: WSJK, W9UZ, W9ZN, W9BAZ, 
W9BJE, W9PNV. WSJK and W9ZN withdrew 
their names by written communication. The 
petition for V9PNV carried the signatures of 
only nine League members and so could not be 
regarded—at least ten are required. Neither 
W9UZ nor W9BAZ satisfied the requirement of 
four years uninterrupted membership preceding 
nomination. W9BJE had neither continuous 
operator license nor continuous League member- 
ship for the four years preceding nomination. 
These rules are adopted by the Board for the 
control of the Executive Committee and are 
binding upon the latter. There was simply no 
candidate eligible under the rules and so there 
was no election. 

The question now is what happens under such 
circumstances. The answer is that another rule, 
By-Law 21, comes into play: it provides that 
directors are elected for a term of two years or 
until their successors are duly elected and quali- 
fied. The division having failed to name a candi- 
date eligible under the rules, the incumbent 
director automatically remains in office. This is 
a customary rule in all such organizations as ours, 
and in our case has for its purpose preventing the 
division from losing its vote and its representation 
through failure to name an eligible candidate. It 
is true that Mr. Mathews was not a candidate, 
having withdrawn his name, and it is also true 
that he would not have been eligible under the 
present rules to stand as a candidate for re- 
election. But he was eligible when elected, the 
rules having been changed since, and his auto- 
matic retention in office is not only legal but the 
only possible outcome of the unusual circum- 
stances. The Executive Committee of course 
would be open to the gravest criticism if it ac- 
cepted candidates who were ineligible under the 
rules. There is reason to feel that the rules them- 
selves may be too severe when they disqualify 
this many otherwise desirable candidates. With- 
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out doubt that question will be studied carefully 
by the Board at its next meeting. 


FINANCIAL STATEMENT 


Tue third quarter of the League's opera- 
tions for 1938 showed increasing gross revenues 
but naturally continuing expenses, resulting in 
another substantial operating loss before appro- 
priations. Net result is that the League enters the 
last quarter of the year about even. It is expected 
that the last quarter, which sees the appearance 
of the new Handbook, will yield a substantial 
gain. Third-quarter figures: 

STATEMENT OF REVENUES AND EXPENSES, 
EXCLUSIVE OF EXPENDITURES CHARGED TO 
APPROPRIATIONS, FOR THE THREE MONTHS 
ENDED SEPTEMBER 30. 1938 
REVENUES 


Membership dues $12,220.38 


Advertising sales, QST 21,548.35 
Advertising sales, booklet iets 510.00 
Newsdealer sales, QST ; -. 10,563.98 
Handbook sales. ....... 3 ‘ 4.618.94 
Spanish edition Handbook reve- 
nues =a jukeheeewee «en 21.43 
Booklet sales. .......... rere 1,834.62 
Calculator sales , 232.19 
Membership supplies sales : 1,541.39 
Interest earned : no 569.53 
Cash discounts received inne 207 .41 
Bad debts recovered ‘ , 39 32 $53,907.54 
Deduct: 
Returns and allowances $3,996.58 
Exchange and collection charges 15.01 
Cash discounts allowed 345.85 
$4,357.44 
Less decrease in reserve for 
newsdealer returns of QST’. .. 26.61 4,330.83 
Net Revenues $49,576.71 
EXPENSES 
Publication expenses, QST . $15,948.07 
Publication expenses, Handbook 3,662.59 
Publication expenses, booklets. . . 833.16 
Publication expenses, calculators 118.64 
Salaries Tene : ~ee 24,493.82 
Membership supplies expenses 920.76 
Postage Perr 1,746.03 
Office supplies and printing 1,058 .02 
r'ravel expenses, business ‘ 699.70 
Travel expenses, contact 1,747 .62 
QST forwarding expenses 987 .53 
Telephone and telegraph ‘ 627.70 
General expenses. ........ , 1,322.58 
Insurance... er peewee 208.32 
Rent, light and heat pays 1,121.47 
General Counsel expenses 255.25 
Communications Dept. field ex- 
ee ee “a 119.89 
Headquarters station expenses... 714.91 
Alterations and repairs expenses. . 60.00 
Bad debts written off. . . er 67.00 
Provision for depreciation of: 
Furniture and equipment...... 419.97 


Headquarters station. .......... 35.49 
Total Expenses 57.168. 52 


before 


igainst appropriations 


Net loss expen litures 


$7,591 81 


January 1939 








New Transmitting Tubes 











HK 24 
A vvse in an entirely new size range for trans- 
mitting lines is the Gammatron 24. This tube 
makes use of a tantalum plate with enclosed 
top to obtain dissipation capability rated at 
25 watts. 

Maximum height of the tube is 434 inches, and 
maximum diameter is 114 inches. The measured 
height of one tube, exclusive of the plate terminal 
at top, is 334 inches, while the bulb diameter 
of the same tube measures 1%% inches. 

Below are given some of the ratings of this tube: 


Plate-grid capacity hein a , 1.7 pufd. 
Grid-filament capacity “a ' 2.5 ppfd 
Plate-filament capacity e. : : ; 0.4 pyfd. 


Operation as r-f. amplifier, Class-C 


unmodulated: 


pow er 


1500 volts 
75 ma, 
—120 volts 
20 ma. 
240 volts 
3.8 watts 
89 watts 


D.c. plate voltage (max. value 
D.c. plate current (max. value 
D.c. grid voltage 
D.c. grid current....... 


Peak r.f. grid voltage 


Grid driving power 


Power output 


For operation as Class-C r.f. amplifier with 
100-per cent plate modulation, the plate supply 
voltage is reduced to 1250 and the plate current 
is reduced to 60 ma. The tubes are rated at 125 
watts output in Class-B audio operation. 

The maximum ratings for the 24 apply for 
frequencies up to 60 megacycles; a slight reduc- 
tion is necessary for 112-Mce. operation, and data 
on the performance of the tube at frequencies up 
to 360 Me. are given by the manufacturer. 


810 


A new carbon-plate tube suited for operation 
at 500 watts input as an unmodulated Class-C 
amplifier, or for 590 watts output (per pair) in 
Class-B audio operation, is the RCA 810. This 
tube, including end shields for the filament in a 
design for more efficient operation at low voltage 
2000 volts maximum), makes possible compact 
construction of high power transmitters for 375 or 
750 watts output using one or two of the new 
tubes. The maximum ratings of the tube are for 
frequencies as high as 30 megacycles. 

Continued on page 59) 
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emost, a frank admission is 
» be described is not the re- 
ited plan. Its size and shape 
e outset by a sheet of alumi- 
hand. The rig arrived at its 
distinct stages, beginning as 
portable without benefit of 
ither hurriedly for a vacation 
in use in New England this 
ll, the results were satis- 
quality was good and DX 
ul dred miles were not uncom- 
hat at every turn some person 


- radio sending set?”’ 
nothing but 160-meter 
r, that’s just plain embarrass- 
explaining the higher fre- 
ll but futile; the fact remains 
ve the reputation of talking 


10-meter DX, and the 

or me either for that 
naturally, I had talked 
10 meters for the small rig. 
he methods and results are 
hat they may be worth. 


and Harmonic Generator 

vzram of Fig. 1, a 6F6 (metal 
to conserve space) is used in 

erystal oscillator circuit 
tator, (4, was found neces- 

ling to 10 meters in the har- 

» oscillator must be tuned 
; 1937, and April, 1938. 





> One-Half Cubic 


A Complete Low-Power 


+ 


One small chassis con- 
tains powersupply,speech 
amplifier and modulator, 
three r.f. stages — end- 
ing in an 807—and an 
antenna tuner. Despite 
a lot of apparatus, the set 
is an exceptionally clean- 
looking job. 


+ 


quite near its peak (the oscillator is responsible 
for a large share of the excitation at the control 
grid of the final amplifier in this circuit) and 
therefore cleaner keying resulted from the use 
of a slight amount of regeneration. The cathode 
of the oscillator is keyed for break-in. If the 
oscillator circuit of Fig. 1 is used, the 6F6 shield 
is grounded at the socket. If the Reinartz circuit 
is substituted, the shield should be tied to the 
cathode end of the coil and condenser. Only a 160- 
and a 40-meter crystal are required for operation 
in the five lowest frequency amateur bands. 

Another 6F6 is utilized in the second stage o/ 
the harmonic generator, and is used only when 
doubling to 20 or quadrupling to 10 meters from 
a 40-meter crystal. On 160, 80 and 40 meters the 
Class-C amplifier is driven by the crystal oscil- 
lator. The 807 doubles to 80 meters for c.w. 
operation only at present. If 75-meter "phone is 
contemplated, or if the last possible watt of out- 
put is desired, a special coil form should be made 
for L; and Le and the second stage switched in. 
It is suggested that this extra long form be made 
of a length of 1'4-inch diameter bakelite tubing 
fastened to a tube base. The coil sizes and spacing 
are included in the list. When driving straight 
through, the second 6F6 should be removed from 
its socket, although the circuit will function with 
it in place. SW, is a very small homemade knife 
switch with a victron base, and appears between 
the oscillator tuning condenser and the power 
supply chokes in the under-chassis view. It is 
necessary to omit cathode bias in the second 
stage and to operate the screen grid at the voltage 
indicated (a round figure of 200 volts is used at 
all screens for convenience) for best results. 
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England trip mentioned in the article, Mr. Rice found time to drop in on us at Head- 
summer, and the gang was greatly impressed by the neat portable job he was carrying 
him. Naturally we inquired as to the possibility of getting a story on it, and here is the 
ink vou Illike the outfit as well as we did 











pi 
sé 
in 


bl 


lay 
ter 
Th 
alu 
the 
mi 
be 

ma 
twe 


all 








Foot of Transmitter 


Phone-C.W . Rig for Five Bands 
BY H. E. RICE, JR... WO9YZH/4 


The Final Amplifier 
The final amplifier is strictly conventional with 
the one exception of the connection of screen by- 
pass Cyo. SWe, the ’phone-c.w. switch, cuts in a 
screen dropping resistor for phone operation, and 
in the c.w. position it does about everything possi- 
ble to make the most of the available voltage 

consistent with a clean keyed signal. 


Audio 
The speech amplifier and modulator are also 
conventional, and have proved satisfactory. The 
audio system is, in fact, practically identical to 
the Class-B amplifier for portable use described 
in the current RCA “Receiving Tube Manual.” 
A double-button carbon microphone is used. 


Antenna Coupler 

The antenna coil consists of 36 turns of No. 18 
hare copper wire, 1%4 inches diameter, winding 
length 234 inches, with spring brass slider clips 
at either end, one to vary the tap and thereby 
the coupling to the final tank and the other to 
short out turns from the voltage end. Suffice to 
say that with the 360-uufd. condenser connected 
across the coil the resultant tank circuit will 
tune to 160, 80 and 40 meters. 


Power Supplies 

The main power supply uses an 83 rectifier 
and delivers.300 volts under full load. SW is the 
send-receive switch. 

It is granted that a separate bias supply for a 
transmitter of this power may, at first glance, 
seem out of place. In this instance, cathode bias- 
ing of the 807 meant a sacrifice of precious power, 
and it is out of the question in the second stage. 
| prefer to key the oscillator and I don’t like 


*(jreat Smoky Mountains National Park, Gathnbu 


Tent 
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This is the complete transmitting 
layout, ready to be hooked to an an- 
tenna and the 110-volt power source. 
The microphone input circuit, in the 
aluminum box at the right, contains 
the mike battery, transformer, and 
microphone-current control; it could 
be incorporated in the main unit by 
making the chassis a little larger. With 
two crystals, the set can be orerated on 
all bande from 1.75 to 28 Me. 


’ 











COIL DATA 


Li—(a) 1.75-Me. crystal: 52 turns No. 24 enamel 
closewound. 

(b) 7-Me. ery stal: 14 turns No. 20 d.c.c. close- 
wound. 

Le—(c) 3.5 Me.: 26 turns No. 20 d.c.c. closewound 

(d) 14 Me.: 7 turns No. 18 enamel, length '4 
inch. 

(e) 28 Mc.: 344 turns No. 18 enamel, length ‘4 
inch. (This coil, with a 25-pufd. condenser 
will hit only the 4th harmonic.) 

When doubling or quadrupling, coils Zi and Le 
are wound on the same coil form, spaced as follows 
a-c, 244 inches; b-d, 1 inch; and b-e, 4% inch. All 
Li and Le coils are 1% inches diameter. For output 
on 1.75 and 7 Me., separate coils are used at 1, i.e. 
coils with no other winding on the form. The two 
coils needed for 1.75-Me. output are shown in one 
of the photographs. Ten-meter coils are in the 
sockets. 


L3—1.7 Me.: 44 turns No. 20 d.c.c. closewound on 
134" dia. form. 
3.5 Me.: 26 turns No. 20 d.c.c. closewound on 
134"’ dia. form. 
7 Mce.: 40-meter end link Decker coil, 2 turns 
removed. 
14 Me.: 20-meter end link Decker coil, 2 turns 
remov ed. 
28 Me.: 10-meter end link Decker coil, 3 turns 
removed. 











soaring plate current whether or not the plate 
dissipation rating of a tube is exceeded thereby. 
The pack shown fills the bill nicely, is quite eco- 
nomical and very compact. With the components 
specified, the plate current of the last two stages 
falls to zero when the oscillator circuit is opened. 


Construction 

The chassis measures 10 by 12 inches and is 2144 
inches deep. It is made of }4 ¢-inch half-tempered 
aluminum, and is equipped with rubber mounting 
feet at the four corners. The layout of parts is 
controlled by the chassis, and unless a slightly 
larger size is used, would have to be followed 
quite closely if the performance is to be dupli- 
cated. 

Beginning at the right rear corner, the power 
transformer is mounted under the chassis with the 
cover plate on top. This is believed to be the 
simplest. and neatest method of mounting this 


Ere Re OF 






















type trar 
edges art 


smoot} 
no wa) 
The 
verti 
power! 
fron 
ramic! 
was [oul 
perma! 
is the 
forme! 
trans! 
fier at t 


stagge! 


a 1K 
1 


ervstal 
tube, 
form wit 
inasl 
The 

to the 
as a sup] 
lating 
The so 
cated 
inches f1 
hand 
crowd 
to leave 
d.p.d t 


for the &f 


inches 
coil So’ kK 
807. wv 


all eases since the cut-out 
i thus do not need to be 
ignetic properties are in 


ng condenser is mounted 
ndoffs just to the left of the 
th the coil form suspended 

brackets. A National ce- 
diameter by 3! sinches long, 
this purpose and is fastened 
Next in line along the rear 
ith the modulation trans- 
The 6N7 modulator, driver 
er, and 6C5 speech ampli- 


orner follow in that order in 


g the left-hand edge. The 
ent indicator, oscillator 
| harmonic generator coil 
ounted inside are grouped 

nt to the right of the 6C5. 

of this shield is folded 
ters of an inch, and serves 
| bushing to guide the insu- 
the antenna condenser. 


rmonic generator tube is lo- 


shield, with its center 114 
1d 5 inches from the right- 
issis. It was necessary to 
ir to the left as possible 
he chassis front for the two 
The center of the socket 
hes from the front and 3!4 


t-hand edge. The final tank 


ght and to the rear of the 
it the right front corner 








The power supply chokes are mounted end to 
end on an aluminum bracket under the chassis. 
The main filter condenser is bolted through in the 
usual way directly behind the oscillator shield 
compartment. The bias pack with its rectifier 
tube is under the chassis ahead of the trans- 
former. (, is also underneath, and tunes with a 
screwdriver from the front. It will be noted that 
the screwdriver hole is fitted with a rubber grom- 
met to prevent accidental short circuits. Lock 
washers are used throughout, and all variable 
condensers are set reasonably tight. 

The microphone input with its battery is in a 
separate aluminum box 4 by 4! by 6 inches, the 
bottom of which extends out from the left side to 
form a weighted base to which the straight key is 
bolted. A length of crystal microphone cable con- 
nects from Fs to the grid of the 6C5. These de- 
tails can be seen in the photograph. The micro- 
phone input, complete as shown, was on hand 
at this station. It would be entirely practicable 
to mount the transformer under the transmitter 
chassis, in which case the voltage should be taken 
from the power pack, and the gain might well be 
fixed for the normal input to the modulated 
amplifier. 

Operation 


No hum troubles were encountered, so it was 
not found necessary to connect the chassis to an 
earth ground. In the event of an accidental short 
circuit to ground, the 1/32-ampere fuse in the 
bias supply will prevent possible damage to the 
rectifier tube from a grounded power line. 

Parasitic chokes were found necessary on 20 and 


+ 


Most of the below- 
chassis space has been 
utilized, as this below- 
chassis view shows. Note 
the 6H6 bias rectifier in 
the upper right-hand 
corner. The chassis is 
bent from a sheet of 
semi-hard aluminum. 


+ 


OST for 











“ov 


10) 
inc! 
cir 
dire 


use 
and 
met 
cou 
per 
the 
bias 
exci 
6 te 
ohn 
freq 
that 
defi 
for ] 
314 
plat 
whe 
sath 


Ja 
































Fig. 1—Cireuit diagram of 
the complete transmitter. 
qi 1Wepyufd. variable (Ham 
marlund APC-140). 
14 Me., SO-uufd. variable 
(iammarlund APC-50). 
28 Me., 25-uufd. variable 
(Hammarlund APC-25). 
'3 — 150-uufd. variable (Cardwell MR-150- 
BS). 
4 — 3-uufd. maximum, 
“5 — 100-uufd. maximum. 


uc 
(See Text) 




















— 3-30-yufd. trimmer (National M-30). 
, Cs, Co — 0.0l-ufd. mica. 

Cio.— 0.l-ufd. paper. Ci4 — 0.5-ufd. paper. 

Cu,— 0.0l-ufd. mica. Ci5 — 0.02-ufd. paper. 
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Ciro — 0.1-ufd. paper. Cig — 25-ufd. electrol. 





Cis — 25-ufd. electrolytic. 








Cir — 40-nfd., 150-volt electrolytic. 

Cis_— 8-8-ufd., 600-volt electrolytic. 

Ri — 20,000 ohms, 42-watt. 

Ro — 400 ohms, 2-watt. 

R3 — 100,000 ohms, 42-watt. 

R4 — 6000 ohms, I-watt. 

Rs — 10,000 ohms, 10-watt. 

Re — 500,000-ohm gain control. 

R;7 — 1000-ohm variable, with switch (microphone 
current control). 



















































































Ri, — 50,000 ohms, 42-watt. Ris 
Rio — 900 ohms, Y2-watt. 


Rs — 5000 ohms, 42-watt. 

Ro — 100,000 ohms, 42-watt. 

Rio — 250,000 ohms, Y2-watt. 

4000 ohms, l-watt. 
Rig — 20,000 ohms, 30-watt. 





came: | Ti; — Double-button microphone to grid transformer 
= 6H6 (Thordarson T-65A73). 
Te — Driver transformer, 6N7-6N7 (Thordarson T-67D47). 
u ly — Adjustable Class-B output transformer (U.T. 
C VMO). 
ly — Power transformer, 400 v. each side c.t. at 200 ma., with 


+300¥ 5-volt and 6.3-volt filament windings (Thordarson 
hs ed r-13R 16). 
1 La, Ls — 8 henrys, 150-ma. (Thordarson T-13C30). 
——— . , Swi — See text. 
nove | as “S81, $+200¥ Swe, Sws3 — D.p.d.t. toggle. 

3 P — 100-ma. pilot bulb. 

a F — 1 /32-amp. fuse. 
Ji, Jo — Closed-circuit phone tip jacks (see text). 
X — Insert parasitic choke here (see text). 

+8 RECVR -* 


10 meters. Ten turns of No. 18 enameled wire, '4 
inch diameter (wound on a test prod) cleared the 
circuit. The choke was wired in by soldering 
directly to the 807 plate clip. 

Provision for metering is accomplished by the 
use of shorting type ’phone-tip jacks in the grid 
and plate circuits of the final amplifier. A test 
meter is used for this purpose. The antenna 
coupling is adjusted to draw 65 plate milliam- 
peres for ‘phone operation and 85 for e.w. Thus 
the input varies between 16 and 25 watts. With 
bias and plate voltage applied, there is enough 
excitation at the control grid of the 807 to cause 
6 to 7 grid milliamperes to flow through 6000 
ohms at 10 meters and 10 or more on the lower 
frequencies. Be that as it may, it is important 
that excitation be controlled. There is a very 
definite optimum for each plate current reading 
for linear operation and greatest output. Between 
314 and 4 milliamperes will be about right. The 
plate tank of the second 6F6 may be detuned 
when necessary. However, in most instances, 
satisfactory control of excitation can be main- 
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tained by detuning the oscillator, which practice 
lowers the crystal current and improves the 
keyed signal. 

This transmitter is one solution of a completely 
self-contained rig, for use away from the home 
station, in which nothing but power is sacrificed. 
It has been of very real interest as a proving 
ground for the harmonic generator operated at a 
low plate voltage and for the small bias pack. A 
socket could be wired in readily to provide for 
convenient connection to an independent power 
source for field use. My 300-watt transmitter is 
very much on the shelf for the present. 





CHRISTMAS 
C freetings 


from the Crew 
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The wide-range 30-watt am- 
plifier complete with power 
supply. The gain control knob is 
at the left on the front of the 
chassis, with microphone jack, 
pilot light (2.5-volt light in 
parallel with the 2A3 filaments), 
and power switch in order to- 
ward the right. The two6J7 tubes 
are at the left front corner of 
chassis, with the two 6N7 tubes 
directly behind. The output 
transformer is located at the 
front center of chassis, with 
power transformer to the right 
and 250-ma. choke at the right 
front corner. The four conden- 
ser cans arein arow behind the 
transformers and large choke, 
and the two small chokes are di- 
rectly behind the condensers. 
The input transformer for the 
2A3 tubes is directly behind the 
ONT tubes. 








\ Wide-Range Audio Amplifier 


1U-Pash-Pall Stages Applied to 30-Watt Amplifier-Driver 


BY T. M. FERRILL, JR.,* WILJI 


t e different phases of interest 
in amat ne work were averaged, it 
would | found that the first inter- 
est of t n their equipment is quality 
and fid ver, flexibility, and general 
utilit, ely in some such order as that 
given. It ced, however, that neither 
an extre equency response range nol 
extreme ntage distortion is necessary 
for ar ne station of excellent voice 
quality. A range with less than 2 db 
variati 100 and 4000 cycles is ade- 
quate . The usual broadcast pro- 
gram | the order of 100 to 5000 
cycles, e indicates that a frequency 
rang . ] les is adequate to give ex- 
cellent 1 f all sounds except certain 
types \mplitude distortions of 3 to 5 
percent le but are not considered ob- 
jectional 10-percent distortion is quite 
notice 

What t , then, should a phone 
operat vhen building a high-quality 
transmitt f the audio equipment is to 
be used es, such as public address 
or theat rk, it would be desirable 
to inclu 60 to 15,000 cycles, making 
possible perfect reproduction of 
music peech.' In modulation of an 

°] 

I f Rad page 432, M« 
(;Taw Sts! 


amateur phone transmitter, however, such a 
broad range is not only unneeded, but also very 
undesirable. The high-frequency portion of this 
range would add little to the naturalness of the 
speech if reproduced in the receiver, and a super- 
heterodyne with sufficient selectivity for satisfac- 
tory reception in the crowded ’phone bands loses 
this high-frequency part of the transmitted 
speech. Reference to a typical receiver selectivity 
curve * shows that even if the transmitter has 
absolutely no frequency discrimination in the 
audible range of frequencies, the audio output of 
the second detector in the receiver will be approx- 
imately 25 db lower at 5000 cycles than at 100 to 
500 cycles and approximately 50 db lower at 
10,000 cycles, so that there is nothing to be gained 
by transmitting the audio frequencies above 5000 
cycles. More important for amateur communica- 
tion work is the fact that the high frequencies not 
received by the station contacted may interfere with 
reception of the stations 10 to 15 kilocycles from the 
frequency of the transmitter. 

The amplifier shown and described here is in- 
tended not as a compromise between a narrow- 
range system and one suited for purposes other 
than amateur ’phone work, but as an excellent 
amplifier for any audio-frequency application. As 
shown in Fig. 2 it is provided with a condenser 
(C's) which limits the high-frequency response of 
the system, with the resulting curve shown in 
dashed line in Fig. 1. This curve coincides with 


2 Page 97, The Radio Amateur's Handbook, 16th Edition, 
1939. 
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limiting condenser connected for voice transmission 
and omitted for other uses. 


the response curve of the amplifier without con- 
denser up to above 1000 cycles, and then grad- 
ually begins falling off, being noticeably low past 
5000 cycles. At 10,000 cycles the response has de- 
creased more than 10 db, and this, coupled with 
the fact that the amount of energy in this fre- 
quency region produced by the voice is very 
small, makes for almost complete elimination of 
interference from broad side-bands sometimes 
mistakenly attributed to overmodulation in the 
case of high-power transmitters. 

If operation of the amplifier as a wide-range 
unit is desired, it is only necessary to disconnect 
("3, so that the extremely wide response range 
shown in solid line in Fig. 1 is the result. Actually, 
the amplifier is built for this range, and the con- 
denser is an accessory for ‘phone operation. 

There are several factors which take part in 
determining the frequency range of an amplifier. 
If the cathode bias resistor of a single-tube am- 
plifier is by-passed by a too-small capacitance, the 
low-frequency response of the stage will be im- 
paired, particularly if the cathode resistor is small 
and the amplification is high. Either a large ca- 
pacity at this point or a bias cell used in the grid 
circuit of the stage with the cathode grounded, is 
a simple remedy at this point. A capacitance of 
20 to 50 microfarads is usually sufficient for good 
low-frequency response if a cathode resistor of 
2000 ohms or less is used, and smaller capacities 
are suitable for larger resistors. 





Another factor often found to be the cause of 
poor low-frequency response is insufficient pri- 
mary inductance of audio coupling transformers, 
particularly those used to couple power amplifier 
stages. Better transformers are at least a partial 
solution to this difficulty, but sometimes this solu- 
tion is too expensive to be justified. 

Coupling condensers used between voltage 
amplifier stages must be included in the list of 
items which might impair the low-frequency re- 
sponse of the amplifier, but tubular paper con- 
densers rated at 600 volts and at 0.01 to 0.1 ufd. 
are entirely satisfactory. 

Causes for loss of high-frequency response in 
audio amplifiers include decrease of effective 
plate load impedance of one stage by high ef- 
fective input capacity of a following stage (most 
noticeable with high-mu triode types having high 
plate-to-grid capacity) and decrease of effective 
plate load impedance of a voltage amplifier stage 
by high capacity of the plate transformer wind- 
ings. If the first of these two troubles is experi- 
enced, it may be reduced by use of either a lower- 
mu triode or lower values of plate and grid cou- 
pling resistance. If the latter is the offender, : 
better (and usually more expensive) transformer 
is the direct solution. 

Since it is possible to replace range-limiting 
condensers with larger capacitances at very little 
cost relative to the resulting improvement of the 
frequency range, there is a strong tendency in the 
design of amplifiers toward use of resistance 
coupling of voltage amplifier stages in preference 
to transformer coupling. 

A means of improving the frequency range of 
an amplifier is the introduction of inverse feed- 
back in one stage, or over two or three; this re- 
quires provision for more gain than would other- 
wise be necessary, and requires additional ap- 
paratus, although the result usually gives more 
than justification for the expense and work neces- 





Note that the power 
supply components and 
wiring are confined to the 
half of the chassis at left 
in this view. The input 
condensers and chokes 
are located at the micro- 
phone jack, and from the 
ends of the _ chokes, 
shielded wires go through 
the chassis to the grids of 
che 6J7 tubes. Plate and 
grid coupling condensers 
for the voltage amplifier 
stages are mounted in a 
compact group behind 
the 6N7 tubes. The whole 
layout is planned for 
simplicity, with place- 





ment of parts for the 
output of one stage to 
feed right into the input 
of the next. In the row of 
t-prong tubes, first is the 
82. second is the 83, and 
then four 2A3's. 











January 1939 








sary. i k also tends to reduce the 


hum al tude distortion in the stages 
over w es 

The ai ribed in these pages is en- 
tirely ort ill features except one — the 
use ol p tages throughout. As will be 
seen fro1 ne of Fig. 1, inverse feed-back 
is not 1 xtension of the range of this 
amplifie ponse at the low- and high- 
frequer the desirable range is quite 
high. 

This ¢ equency characteristic is made 
possible | by use of push-pull stages 


the current through the bias 
nstant over the audio cycle, 
ithode by-pass condensers 


throug 


resistors 


and thu 


which 1 equency discrimination is 
made u Use of resistance-coupled 
voltage tages with sufficient coupling- 





| 

















condenser capacity and with coupling resistors 
chosen with due regard to the high-mu triodes is a 
further step toward wide-range response. Since 
the output stage in an amplifier of this power is 
almost invariably push-pull, and since a push-pull 
stage is usually considered a desirable driver for 
the output amplifier (particularly with such an 
output stage as four small triodes which are 
likely to have some grid-current flow on audio 
peaks), the use of push-pull stages from the input 
of the amplifier simplifies the problem of driving 
the output stages without a transformer. 
Whereas addition of inverse feed-back to an 
amplifier makes a marked decrease in hum level, 
the push-pull stages throughout this amplifier 
perform this function also,’ to a very marked ex- 


> Ferrill, “Refinements in Combination Exciters,”” Q 7 
Oct 1038 
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Fig. 2— Cireuit diagram of the amplifier with range limiter 
C1. ¢ 0 mica, 600-volt. Ry — 600-ohm, ¥g-watt carbon. Ts — Power transformer to deliver 
Cs, ( ( 0.0l-ufd. paper Ky, — 0.6-mecohm, I-watt carbon. a.c. voltages as follows: 435 
tube OM-volt Rs. Re, Rio, Ry — 0.25-megohm, I- volts each side of center-tap 
‘ O.1-ufd tubular, 600- watt carbon. at 250-ma. d.c. load; 80 
volt Rr, Rs — 2-gang, 500,000-ohm _ po- volts (single tap) for bias 
Ca 0.002 ca. 600-volt. tentiometer (Centralab 4- rectifier; 2.5 volts, center- 
Ca, ( ections of dual 010804). tapped, at 10 amperes; 2.5 
electr 50-volt work- Ryo — 2000-ohm, I-watt carbon. volts at 3 amperes, 5 volts 
ing (Mi ry RM252). posi- Rien, Ris —0.5-megohm,  i-watt at 3 amperes, 6.3. volts, 
tive rounded, nega- carbon. center-tapped, at 1.5 am- 
tive! ynnected toends Ri — 700-ohm, I-watt carbon. peres (Thordarson 75R50). 
of I Ris, Rie, Riz, Ris — 100-ohm, I- lL; —7.2-henry, 120-ma. choke 
‘ 16-uf rolytic. 500-volt watt carbon. (Thordarson 75C49). 
workir wo Mallory IID683 Rie — 2,500-ohm, 25-watt, semi- Lo — 22-henry, 35-ma. choke (Thor- 
conn n parallel). variable (see text). darson 18C92). 
‘ R-ufd trolytic., 500-volt T; — Push-pull driver input trans- Ls — 13-henry, 250-ma. choke 
worl Mallory HD683). former (Thordarson 74D32). (Thordarson 75C51). 
j l-wire Te— Multi-match driver trans- REC — 2.5-millihenry, 125-ma. rf. 
Ki, K ’ re o-wiall ear former (Thordarson I5D80). chokes. 
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tent when hum in the amplifier would arise from a 
slight a.e. content in the powe! supply output 
voltage. 

Since the non-uniformity of 2A3 tubes has 
been the subject of some comment?* in discus- 
sions of push-pull power amplifiers, readers may 
desire an explanation of the reason for use of 
these tubes in an amplifier designed for better- 
than-ordinary performance. To meet this demand, 
measurements were conducted on a small assort- 
ment of 2A3 tubes of different makes and ages. 
Although much variation was noted in the static 
plate currents of different tubes at maintained 
grid and plate voltages throughout the operating 
range of the tubes, it was found that the change 
in plate current with a definite change in grid 
voltage was quite uniform for the assortment of 
tubes tested. Since the second-harmonic distor- 
tion produced in a push-pull amplifier of trans- 
former output is dependent on the non-uniform- 
ity of dynamic characteristics of the tubes rather 
than on differences of static characteristics, the 
second-harmonic distortion generated in the out- 
put stage as a result of non-uniformity of the 
tubes will be smaller than the distortion contrib- 
uted by other causes, and thus may be neglected 
in the choice of tubes. 


Construction 

The amplifier is built on a steel chassis measur- 
ing 17 by 10 by 2 inches. The arrangement of 
parts is planned for short, direct wiring, more for 
convenience than for reasons associated with 
the operation of the amplifier. The only precau- 
tions necessary in the wiring are that the input 
wiring (from microphone jack to grids of 6J7 
tubes) be shielded, and that the a.c. leads be kept 
away from the circuits of the first two stages. 

R.f. chokes are used to isolate the input of the 
6J7 stage from radio frequency pickup in the 
microphone cable, which latter should be of the 
two-wire shielded type. The shielding braid of 
the cable and the shell of the microphone are 
grounded, and the two wire conductors of the 
cable are connected to the crystal element of the 
microphone (or to the high-impedance trans- 
former winding in a velocity type). Resistors R, 
and Re shown in the circuit diagram of Fig. 2 
serve as a voltage divider as well as a d.c. con- 
nection between grids and ground, so that only 
two wires are necessary to connect the output of 
the microphone to the amplifier input. 

The two-section gain control, R7 and Rg, is 
provided with two complete separate elements 
operated by a single shaft, and has three connec- 
tion lugs on each element. These lugs should be 
connected as pairs; the pair at the counter-clock- 
wise ends of the resistance strips (viewing the con- 
trol from the front panel) should be connected to 
ground, the pair of middle lugs should be con- 


* Brown and Hawkins, “Low Z for Linearity,” GST, Oct., 


19.8 
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nected to the grids of the first 6N7 amplifier, and 
the pair at the clockwise ends of the strips should 
be connected to the 6J7 coupling condensers. 

The output transformer is provided with taps 

only two connections are made to two jacks at 
bottom of the transformer) connected to jacks on 
an outside terminal board. Impedances corre- 
sponding to turns ratios of 1: 1, 1: 1.25, 1: 1.5., 
1: 1.75, and 1:2 are made readily available for 
matching almost any desired pair of Class-B mod- 
ulator grids. By means of a terminal strip at the 
side of the chassis, two wires may be run directly 
to the grids of the Class-B amplifier, while a third 
wire (from terminal connected to the transformer 
secondary center-tap) may be used for applica- 
tion of fixed bias to the modulator grids, or may 
be grounded for zero-bias Class-B tubes. The 
fourth and fifth terminals on the strip are used as 
110-volt a.c. terminals, to facilitate use of the 
amplifier for various purposes and to suit it to 
connection of power cables in a transmitter in- 
stallation. 

The 2,500-ohm semi-variable resistor provides 
for adjustment to —62 volts of the bias voltage 
applied to the 2A3 grids. In the amplifier shown 
here, this voltage was obtained with the tap on 
the resistor set for the full 2500 ohms. This 
would suggest the use of a resistor of 3000 ohms 
which might well be obtained at the beginning of 
construction of the amplifier, so that there is no 
danger of finding the available range of bias 
voltage too small. If no voltmeter suitable for 
measuring the bias voltage is available, the 
slider tap on this resistor should be set for a no- 
signal plate current of 40 ma. per tube. With the 
bias resistor setting determined, a plate mil- 
liammeter may be inserted in series with each 
2A3 plate (the other three plates should be con- 
nected directly to the ends of the transformer 
primary winding during each measurement) 
and the no-signal plate currents of the four tubes 
at this bias may be determined. If it is found that 
one parallel pair of 2A3 tubes is carrying much 
higher current than the other pair, the tubes may 
be interchanged until the total currents to the 
two pairs are approximately equal. This is not a 
particularly important operation, however, as 
the previous remarks regarding unbalance of the 
tubes indicate, and is only suggested as a step to 
satisfy the most exacting builder. 


Me Strays “hs. 


WSQBW writes that it has been called to his 
attention that a flashlight-lamp antenna current 
indicator (QS7', October, 1938) may be the cause 
of a chirpy signal when used in conjunction with 
a self-excited oscillator feeding the antenna. 
Comparatively few of these are in use nowadays, 
but it’s a point worth remembering if a bulb 
should be used with one of them. It’s not likely to 
occur With a erystal oscillator or m.o.p.a 








Phone “Splatter” 


Vet all Broad °"Phone Signal: Result from Overmodulation 


BY DOUGLAS FORTUNE, WS9UVC 








Those c1 es extending out beyond the normal side-bands accompanying voice transmission may be 
caused b modulation — and again, they may not. So don’t be too sure that your ‘phone is “‘sharp”™ 
when the loscope says the modulation peaks are staying below the 100 per cent mark. How come? 
Well, rea t WOUVC has to say about a prevalent, but overlooked, cause of ‘phone “‘splatter.”’ 





A ent time there is a great deal 
of discu rning the broad signals so 
prevalent ir ne bands. It is a fair estimate 
to say t ent of all ’phone stations oc- 
cupy mo! n the band than they should, 
in spite t that some operators con- 
scient reduce the band width by 
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72/0 VOLTAGE 
Fig. I I> rid-voltage plate-current charac- 
teristic of the, used by the author as an 


illustration 


limiting esponse of their speech 
ampilif this measure does help mat- 
ters, t g”’ still continues. This 
condit renerally attributed to over- 
modulat lue to a number of causes. 
In realit ulation, by the very nature of 
the desig rage amateur transmitter, is 
ofter . 

Splat the result of any condition 
whicl phone signal to occupy an 
exceedil nnel. Since the channel oc- 
cupic twice the highest audio fre- 

* 
Fig. 2 I pes of waves having the same OTE 
peak value ntaining different amounts i 


quency, any audio distortion in the form of 
harmonics will tend to broaden the signal. Thus 
a 'phone transmitter modulated by a 400-cycle 
sine wave occupies a channel width of 800 cycles 
However, if the 400-cycle signal should contain an 
appreciable amount of third-harmonic distortion, 
the highest audio frequency would be 1200 cycles 
and the band width 2400 cycles. The addition of 
the third harmonic has thus trebled the band 
width. For this reason “splattering”’ is due not 
only to overmodulation but also to excessive 
audio distortion, most frequently introduced in 
an overdriven Class-B modulator or driver stage 
A step in the direction of eliminating “‘splatter- 
ing” in the bands is through the use of automatic 
modulation control. This circuit, if operated in 
conjunction with a properly designed modulator, 
actually will increase the average side-band 
power and eliminate excessive audio distortion. 

For a given amount of peak power, speech 
operation of a Class-B modulator calls for an 
average plate current of only one-half the sine- 
wave value as specified by the tube manufacturer. 
Since the Class-B plate current meter is the usual 
modulation indicator the amateur, in nine cases 
out of ten, “kicks up” the average speech plate- 
current to the sine-wave value. Under these 
conditions the power represented by the increase 
in average modulator plate current corresponds 
to an increase in average power without appre- 
ciably increasing the peak power. This in turn 
corresponds to alteration of the wave shape, or 
the introduction of distortion in the form of 
harmonics which broaden the signal. 


Average cs. Peak Power 
Fig. 1 shows the dynamic characteristics of the 
RCA 809. It may be seen that the characteristic 











familiar sine wave; B, flat- 
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is fairly straight up to a grid 
voltage of + 65 volts. However, [ a 
beyond this point the character-  , 400} 
istic bends sharply, with the re- 
sult that above + 65 volts an 
input signal of any wave shape 
will become flat-topped. At this 
point the grid impedance of the 
Class-B stage changes abruptly, ) 200 
and further flattening of the 
wave takes place in the driver 
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correct operation, the gain con- 
trol should be advanced slightly 
beyond the point for normal 
operation so that on strong sig- 
nals the rectifier circuit supply- 
ing the bias to the control tube 
will be brought into operation. 

In using automatic modula- 








RCA-809 


tao, 


400 ©6600 «=. 800_—sé#tion control, it is quite possible 
PLATE VOLTS 


for the Class-B stage to be over- 


Fig. 3—809 plate-voltage plate- driven without overmodulation 


stage. It should be noted that current family, showing loadline. taking place, and as a result the 


heyond + 65 grid volts the peak 

current (from which peak power is determined) 
does not change appreciably although the average 
power, which is proportional to the area of the 
wave, increases rapidly. This may be seen more 
clearly from Fig. 2, which shows a sine wave, a 
flat-topped wave, and a square wave, the peak 
values of which are equal to E. The average value 
of each of the waves is different and is equal to 
the area under the wave divided by the base. It 
may be seen that as the wave form approaches the 
square wave the average power increases. Now it 
must be remembered that in a Class-B modulator 
the peak power is the limiting factor and the 
average power falls where it may, depending 
entirely upon the wave shape. If distortion is to 
be avoided in speech operation the average power 
must be equal to only one-quarter the peak value, 
and as a result the average power of speech, with 
peak power the limiting factor, is rather low in 
comparison to the sine wave or the square wave. 

For modulation purposes it is important to have 
as high a value of average power as possible with- 
out distorting the wave by causing it to become 
flat topped. To this end broadcast operators 
“ride the gain,’ increasing the gain for weak 
signals and decreasing it for strong signals. If the 
gain is not varied but set so that full output power 
is obtained with the strong signal, the output will 
be below normal for the weaker signal. By the 
same token if the gain is set so that full output is 
obtained from the weak signal, overload and dis- 
tortion will result on the strong signal. However, 
if the gain is varied with the signal, the average 
power is increased without distortion taking 
place. The same effect of “riding the gain” may 
be obtained automatically by means of an auto- 
matic modulation control circuit which maintains 
the speech amplifier output constant for any input 
signal above a certain level. In this manner the 
amplifier gain is high for low input signals, and it 
is decreased proportionally for high inputs, thus 
increasing the average power. 

It is not the purpose of this article to show the 
automatie modulation control circuit, which has 
already been described,' but a few words on the 
operation of such a circuit may be in order. For 

! Plummer, Waller Negative-Peak Automatic Modu 


n Control for Plate Modulated 'Phone Transmitters 
QST, October, 1937. 
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amateur who has incorporated 
one of these circuits in his transmitter may be 
unaware of the “splattering”’ which he is causing. 
In using the automatic modulation control cir- 
cuit, it is safe to say that the circuit is not operat- 
ing properly if the average modulator plate cur- 
rent, on speech, is much greater than one-half the 
sine wave value. If it is found that this is so, the 
Class-B plate-to-plate load may be reduced below 
its original value. 

Overmodulation? 

The fact that overmodulation is sometimes im- 
possible may be seen from Fig. 3, which shows the 
familiar plate characteristics of the 809. The 
normal load line of sa or 2100 ohms, is shown 
at AB. For an average sine-wave power output 

. Eo ; 
of 100 watts, the peak plate current is — or 

2100 
0.315 ma. at point X on the load line. The peak 
voltage developed across the load is 0.315 X 2100 
or 660 volts, and the minimum plate voltage is 
thus 750-660 or 90 volts. The 660 peak volts 
across one-half the primary are transferred to the 
secondary of the modulation transformer to vary 
the effective voltage of the Class-C stage. If by a 
wild stretch of the imagination the 809 grids were 
driven sufficiently hard so that the entire voltage 
of 750 volts were effectively across the load, the 


Ca 


; 50 
transmitter would be modulated only ax < 100, 


or 114 per cent. In actual practice the minimum 
plate voltage would not drop much below the 
value of peak grid voltage (point Y) and the 
750—65 

660 
104 per cent, so that even under ideal conditions 
this would not cause a great deal of “‘splattering.’’ 
Poor regulation in either the a.c. line or in the 
power supply will tend to lower the value of 
minimum plate voltage. The primary resistance 
of the output transformer also tends to reduce 
this value since the voltage lost across the pri- 
mary must be calculated from the value of peak 
current, which is usually high even for a medium- 
power modulator. 

The tube manufacturer’s Class-B rating is 
based upon theoretical considerations, and does 

(Continued on page 66) 


transmitter would be modulated < 1000r 
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The Cairo Regs ro Into Eifect 


A Few Changes of Interest to Amateurs, Effective January Iat 


BY KENNETH B. WARNER, WIEH 


New Year the changes in the 
egulations adopted at the 
nto effect except those 
illocations, which are not 
ber Ist next and which 
amateur radio in the 

ere is nothing very impor- 
ibjects, but there are a few 
k will interest the active 


first examine the question 
de characters for punctua- 
not embodied in the new 
riginated in the telegraph 
iltaneously in Cairo and were 
radio conference. A.R.R.L. 
leal of difficulty in ascer- 
hich these changes will be 
edure on January Ist 
v. We know that they take 
of Europe; it is probable 
point-to-point radio cir- 
but it seems very ques- 
vill be put into effect in 
rk, particularly in the 
which is our closest rela- 
services. If the domestic 
ment services adopt the 
all want to also, but there 
» change and we doubt its 
it the moment is that, at 
e in QST, we of the 
lopting punctuation 


these 


nge occurs in the Q code. 
confusion in QSA mean- 
ngth and readability have 
ndication the situation 
to the adoption of the 
ministrations now take a 
separating these functions, 
indications to QSA on a 


readability indications 
Che following new practice is 
R.I 


Readability 


_ 


QRK Unreadable 
QRK 2 Readable « 


weasionally 


QRK 3 Readable with difficulty 
QRK 4 Readable 
QRA 5 Perfectly readable 


’Phone men who have retained the practice of 
making mumbo-jumbo about “QSA 4, R8,”’ and 
so on, should find this new nomenclature prefer- 
able — if they feel they must use telegraphic 
abbreviations instead of saying it with words. 
In voice operating most of us prefer to talk about 
strength and readability, using those terms. For 
c.w. work, we'll be sticking to RST as preferable. 
But we thought vou'd like to know the new 
meanings, to understand practice in the commer- 
cial mobile service. 

Three uninteresting additions have been made 
on the end of the Q code: 

QUK? means, ‘‘Can you tell me the condition 
of the sea observed at place or coérdi- 
nates)?”’, while the accompanying meaning for 
QUK is, “The sea at place or coérdinates 
Risa 

In similar fashion, QUL? asks, “Can you tell 
me the swell observed at place or coérdi- 
companion answer QUL 

place or coérdinates 


nates)?”’, while the 
means, ‘“‘The surge at 
Peng 

QUM? asks, “Is the distress traffic ended?”’, 
and QU M itself asserts that ‘‘The distress traffic 
is ended.” 

There is one new two-letter abbreviation, a 
useful one: 7U “Thank you for the 
coéperation given.”’ Being shorter, it is now prob- 
ably preferable to our TNX and TAU. 


Those of you who listen in on the maritime 


means, 


mobile service will be interested to know that, in 
addition to two forms of CQ, there is now to be a 
CP call. In amateur radio we use CQ as a general 
inquiry signal, ending the transmission with a Kk, 
but for our broadcasts of general A.R.R.L. in- 
formation we use the call QST. The mobile service 
uses the inquiry signal CQ in just the way that 
we do, but they also use it, omitting the terminal 
letter K, for their broadcasts of information in- 
tended to be used by anyone who can receive it 

that is, as a call to all stations without a request 
for reply. The new call CP is a restricted version 
of the latter use and is designated as a call to 
certain without request for 
reply. The call Is followed by two or more call 


receiving stations 


Continued on page 112 
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Fig. 1— The current flowing be- 
tween the center-tap of a plate 
transformer and the filter: A, with 
choke input; B, with condenser 
input. 
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nother Method of Keying With Controlled 
Rectifier Tubes 


BY BYRON GOODMAN, WIJPE 











Those hams whose inclinations are toward 
pre-filter keying, but who have hesitated to 
oust a pair of perfectly good 866's in favor of 
P expensive grid- or magnetically-con- 
trolled tubes, will find this article of interest. 
Only one controlled rectifier tube is needed — 





and the existing power supply is hardly dis- 
turbed. 











BP mary keying of power supply trans- 
formers has enjoyed a certain amount of popu- 
larity because, keying through the power supply 
filter, it gives a “‘softness” that prevents thumps 
and eliminates clicks. One of its major disad- 
vantages, especially in high-power circuits, is the 
bad sparking at the key or relay contacts due to 
A.R.R.L. 
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inductive surges from the transformer primary. 
This disadvantage was eliminated by the intro- 
duction of grid’- and magnetically*- controlled 
mercury-vapor rectifier tubes, to be used 
in the regular full-wave rectifier circuits. How- 
ever, there is a fairly simple way to retain the 
desirable characteristics of rectifier keying with 
only one controlled rectifier instead of the usual 
two. 

The controlled rectifier tube can be used only 
in circuits where the anode voltage is reduced to 
zero during part of the cycle, otherwise when the 
current has once started flowing the grid can 
never again regain control. For this reason the 
tube cannot be used in ordinary keyer-tube appli- 
cations or other d.c. circuits but it can be used in 
rectifier circuits. Ordinarily two are used in the 
usual full-wave rectifier circuit, where the anode 

voltage is zero during one-half of the 

(Continued on page 112) 
1 QST, Feb., 1938, p. 34. 
2QST, Sept., 1938, p. 42. 
+ 
Fig. 2 — One method of applying a single con- 
trolled-rectifier to multi-stage keying. 





Il; — Bias transformer, 300-volt each side, low 
current, insulated for total plate voltage. 

lo — Driver plate transformer. 

t'3 — Final plate transformer. 


Ils — Keyed-rectifier filament transformer. 2'4- 

volt, 10,000-volt insulation. 

KT — Controlled rectifier tube. (Eimac 
K Y-21 or Sheldon K Y-866.) 

C) — .25 ufd., 600-volt paper. 

Co—1 ywfd. if driver uses high volt- 
age and low current; 2 s»fd. if 
driver takes low voltage and high 
current. 

Cs, C4, Ch — Final amplifier filter. 

Ri — 30,000-ohm, 2-watt carbon. 

Ro — 1-3 megohm, or high-voltage volt- 
meter. 

Ra Driver atage grid leak. 
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these are A.R.R.L. members 


Bluefield, W. Va 
Association, Bridgeport 


ter, Pa 
Scranton, Pa 
ra Mass 
S. Dak 
Topeka, Kansas 
Club, Moncton, N. B., 
irs, St. Louis, Mo 
New Orleans, La 
ation, Norwood, Mass 
Assn, Manhasset, I I . 


St. Louis, Mo. 


Club, Pendleton, Ore- 
Radio Ass'n., Sar 
Club, Des Plaines 


tland, Oregon 


Trenton, N. J 
f e, Oregon 
Club, Yakima, Wash 
rst, Ill 
lenside, Pa. 








ated Club Stations 
1938 issue of QST carried a 
f calls of amateur stations 
..L.-affiliated clubs. Add to 


Valley Radio Association 
\mateur Radio Club 
Amateur Radio Club 
Ur versity Radio Club 


{ Challenge 


Nassau Wireless Association 
ge other radio clubs to com- 

e of nine-pins, matches to be 
lio. Clubs interested should 

he secretary, R. Weinmann, 
Glen Cove, L. I., N. Y.... 
ng ahead to increased ac- 
purchased four lots (form- 

250 ft.), upon which the As- 


1 a club house. 


Exhibit Stations 


ulley Radio Association set up 
n, W3AQ, at the Trenton 


u © 


Trenton, N. J.) during the 


week September 25th-October Ist. The layout 
consisted of a 300-watt rack-mounted rig on 
1962-ke. ‘phone (for demonstration to John Q 
Public) and a telegraph rig running 100 watts on 
7286 and 3535 ke. (for traffic work). W3AQ tied 
in with A.R.R.L. and A.A.R.S. Nets, and many 
messages were handled for all parts of the United 
States and its possessions. The D.V.R.A. is stress- 
ing the Civic Radio Center-Emergency Station 
idea in Trenton, and a building fund already has 
been established for the erection of a club house 
and emergency radio station. The main purpose 
of the exhibit at the Fair was to acquaint the pub- 
lie with the useful work amateur radio is doing 
The Milwaukee Radio Amateurs’ Club had an 
exhibit station at the Wisconsin Hobby Exp. 


Manchester Radio Club 


Through the coéperation of the Manchester 
Chamber of Commerce, the Manchester (Conn.) 
Radio Club has secured a permanent meeting 
place in the Hotel Sheriden. This is the result of 
activities of members during the hurricane and 
flood. As an expression of appreciation of the 
community, the Chamber has placed at the 
club’s disposal their Board of Directors’ room, 
which seats about forty, and a banquet hall that 
will seat about one hundred and twenty. 

A combined “house-warming” and farewell 
party for Mr. and Mrs. J. L. Reinartz, W1QP, 
who have moved to Union, N. J., was held in the 
new quarters, November 2d, some 115 amateurs 
attending. Talent from broadcast station WTIC 
furnished the entertainment, and R. F. Alford, 
WI1JAM, was toastmaster. ZL2JQ, visiting at 
A.R.R.L. headquarters, was in attendance, and 
told those present about amateur radio in New 
Zealand. A roast beef dinner was enjoyed by all 


Monthly Raffle 


The South Jersey Radio Association raffles off 
a ‘‘no charge” door prize each month with the 
following aims: (1) To check membership and 
visitors; (2) to aid the membership committee in 
getting after new members; (3) To advertise 
A.R.R.L. and what it has done for the amateur 
the door prize is always League merchandise 


Emergency Preparedness 


The Galveston Amateur Radio Club, W5DIG, 
is sponsor of the extensive Gulf Coast Storm Net, 
well known for its excellent performance during 
the storm season. 

The Associated Radio Amateurs of Southern 
New England, W1AQ, has purchased a 110-volt, 


Continued on page 120 
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There's no lack of information on the con- 
struction and use of equipment which will 
make compliance with the new amateur regu- 
lations, announced in December QST, easy. 
This article gives a few pointers, tells where to 
get the more detailed information you'll need 
if you: 

(1) have a modulated oscillator on five 
meters; 

(2) try to shoulder up to the last kilocycle 
in a band; 

(3) are in the 900-watts-input-or-more 
class. 

If you don’t qualify in any of these there 
isn’t much to worry about. 















Technical Aspects 
of the New Regs 


* 


BY GEORGE GRAMMER,* WIDF 


* 


Some Suggestions on Making Equipment and Practices Conform to 
New Requirements 


Tix new F. C. C. regulations! affect 
the technical operation of amateur stations in 
three ways: In requiring a check of the transmit- 
ting frequency by means independent of the 
transmitter itself; in providing that the 56-Mc. 
band come under the same provisions with respect 
to frequency stability that have been in force for 
the lower frequencies, and in requiring measure- 
ment of input power when power in excess of 900 
watts is used. Insofar as measurement of power 
and frequency are concerned, the new regula- 
tions simply constitute a statement of a principle 
that should have represented universal amateur 
practice anyhow, since the responsibility for stay- 
ing within a band and for keeping within the 
power limit always has been with the individual. 
The principal difference now lies in the fact that 
blaming the crystal is not longer a valid excuse 
if it ever was) in reply to a pink slip. 
Let’s take the three divisions separately and 
see what compliance involves. 


Frequency Measurement 

The regulation (Sec. 152.44) says that the 
transmitter frequency must be checked regularly 
by means independent of the transmitter itself, 
and of sufficient accuracy to ensure operation in- 
side the band. This works no hardship on the 
man who does not crowd the edges. The frequency 
checks can be made readily with the station re- 
ceiver, provided it is capable of giving a beat 
note on the transmitting oscillator. The average 
superhet easily will meet this requirement. 

If the receiver is of the type having a general- 
coverage “‘band-set”’ dial with a separate band- 
spread dial tuning a low-capacity condenser gang, 
it will be necessary to note quite accurately the 
band-set dial setting which gives the desired 
spread. With a “standard” set of conditions, 
then, a frequency calibration curve can be plotted 
for the band-spread dial. The handiest thing for 

* Acting Technical Editor. 
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calibrating is a simple 100-ke. oscillator * which 
can be set on frequency by checking against 
WWY or a broadcast station. Every ham ought 
to have—and use regularly—one of these gad- 
gets, and now is a good time to build one if you 
haven't done it already. Nothing could be more 
simple or cheap, and it’s a bare junk-box indeed 
which won't furnish most of the parts. It will give 
to a rather high degree of accuracy all the band 
edges which are even multiples of 100 ke.—bet- 
ter accuracy, certainly, than the receiver is capa- 
ble of maintaining. 

Now that we have the band edges and enough 
intermediate points to draw a calibration curve, 
it’s a simple matter to make a frequency check. 
Turn on the transmitter oscillator, tune it in on 
the receiver, and note the dial setting. If it is well 
inside the band there’s nothing further to worry 
about—provided you haven't picked the wrong 
harmonic somewhere along a string of frequency 
doublers! That certainly shouldn’t be a factor if 
the transmitter is in regular operation, but is well 
worth keeping in mind in testing out a new rig. 

Now just how much dependable accuracy does 
this checking method have? It depends upon a 
number of factors. The oscillator in a superhet is 
ordinarily a fairly stable job, so that it is quite 
safe to say that its frequency, if nothing in the 
receiver is changed, will not vary over 1 per cent 
from any predetermined value. With a decent 
dial, reset errors can be included in this figure. 
With a possible error of 1 per cent, the actual fre- 
quency may differ from that given by the cali- 
bration curve, for a given band-spread dial set- 
ting, by f kilocycles times 0.01, which comes out 
35 ke. at 3500 ke., 70 ke. at 7000 ke., and so on. 
Since we don’t know whether the error will be on 
the high- or low-frequency side, we have to as- 
sume the unfavorable case; that is, it is necessary 
to stay 35 ke. inside the edge at 3500, 70 ke. inside 
at 7000, 140 ke. at 14,000, and similarly on other 
bands. If this seems like chopping off a lot of ter- 
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ritory, rer this—you’re depending upon a 
calibratio1 must be “safe” even if no sig- 
nal can be | in or near the band. Naturally, 
if a comn marker station of known fre- 
quency, ar e position on the dial at the 
time of cali is known, is on the air it can be 
used as a the calibration, and thus indi- 
cate the ext the shift and its direction. Like- 
wise, the scillator can be brought into 
play if WV the broadcast station against 
which it i s on the air. Under these con- 
ditions, the band edges can be ap- 
proached y rreat deal more confidence. But 
there are | mes when no guideposts are at 


hand, ar to be prepared to accept the 
resulting hen we operate in those 
hours. 

If the tr s crystal-controlled and the 
crystal fre 10 ke. or more inside on 3.5 
Mc., 20 | ’ Me., and so on, operation is 
pretty safe ‘ conditions if the receiver 
checks the f as being at its usual place in 
the band. 7 lependent frequency sources 
are consid more reliable than one alone, 
provided t! e. It is not enough, however, to 


’ 


depend uy ystal by itself. 


With a sr unt of preliminary work the 
dependabil the receiver easily can be de- 
termined. | tance, the drift under varying 
condition temperature can be measured 
by compa th a marker station or the 
100-ke. reset accuracy can be sim- 
ilarly che effect of disconnecting the 
antenna the gain to get a small 


ve observed. Adding all these 
may vary from band to 
percentage accuracy that can 
onsiderable period of time. 


enough sig 
things tog 
band) will 
be maint 


In mal hecks, don’t forget that on 
cold winte zs the shack temperature may 
be as mu grees below what it hits on a 
mid-sum! the receiver won't forget 
to change y accordingly. 

The pr es on a different aspect if the 
receiver is itodyne type. Here it is diffi- 
cult, if not ble, to determine with any 


where the transmitter fre- 
| because the receiver usually 
he transmitter must be tuned 
in on a sey tor * which ean be calibrated 
by the me described, picking up the 
monitor the receiver for zero-beating 
against th mm points. With reasonably 
good con e monitor becomes a quite 
satisfactor ne frequency meter. 
dyne frequency meters, the 
average wt ted instrument of this type 
will give t higher aecuracy than the 
principally because it operates 
f conditions and hence can be 

[t is not difficult to maintain 

0.2 per cent, which will per- 


reasonable 
quency is it 


blocks Int 


Speaking 


average ré 
under a fixe 
mace rather «= 
the accuracy 
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mit operating that much closer to the edges of 
the bands; up to 7 ke. from the edge at 3500, 14 
ke. at 7000, and so on. This presupposes an initial 
accurate calibration, regular re-checking of the 
calibration, a readable dial, and use only after a 
warm-up period to minimize drift from tempera- 
ture effects. More care, of course—but that is 
the penalty for the supposed advantage of work- 
ing near the edge of a band. Information on cali- 
bration (the 100-kc. oscillator is best) and use of 
such a frequency meter will be found in the 
A.R.R.L. Handbook, as well as in the bibliography 
appended to this article.* 

Now for the chaps who shave kilocycles. There's 
no leeway here, and the highest accuracy that can 
be obtained is needed. The only apparent solution 
is the use of a good 100-kc. oscillator,’ adjustable 
to exact frequency by comparison with WWV 
transmissions and preferably checked against a 
broadcast station of known frequency stability 
when the Bureau of standards transmissions are 
not available. A simple and inexpensive oscillator 
will suffice with continuous checking against a 
standard; the accuracy then will be nearly as good 
as that of the source. Without such checking it 
is no more dependable than the ordinary heter- 
odyne frequency meter. The construction and use 
of such oscillators has been thoroughly covered in 
QST. Refinements such as a harmonic amplifier 
and a multivibrator which modulates the am- 
plifier may be added, the latter particularly for 
measurement of frequency inside a band and for 
locating band edges, such as the limits of the 
14-Mc ’phone band, which are not exact multi- 
ples of 100 ke. 

The preferred arrangement of this sort is one 
which uses a 100-ke. crystal oscillator. With 
reasonably-stable supply voltages, the frequency 
variation of such an oscillator will be determined 
almost wholly by the temperature coefficient of 
the crystal. If the oscillator is operated at low 
power so that heating from r.f. is not appreciable, 
the frequency change with normal room-tempera- 
ture excursions will be much smaller than with 
a self-excited oscillator. However, the variation 
should be checked over a period of time against 
WWYV so that the maximum shift can be deter- 
mined, since in setting the transmitter frequency 
it is still necessary to allow for the variations in 
crystal frequency. These may be anywhere from a 
hundred cycles to over a kilocycle at 3.5 Me. 
(or a few hundred cycles to 4 or 5 ke. at 14 Mc.) 
depending on the temperature range and the 
temperature-frequency coefficient of the particu- 
lar crystal. Temperature control of the oscillator 
will go far to increase the 24-hours-a-day reliabil- 
ity. But even temperature control does not make 
such an outfit a second WWYV, so use caution in 
sneaking up within a few hundred cycles of the 
edge. 

Some useful information on the construction 
and use of a crystal calibrator is contained in 
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another article in this issue. A good deal of the 
discussion applies to the use of any 100-kce. oscil- 
lator, whether or not of the type actually 
described. 

Finally, one more point must be considered 
when the transmitter frequency is near the edge: 
If the receiver or freq-meter used for checking is 
a.c. operated, the frequency of its oscillator is 
very likely to take a jump when the power goes on 
the transmitter — just one more factor which 
limits the accuracy with which measurements 
can be made, and in turn the distance one can 
legitimately go toward the edge of the band. 
When it comes down to a matter of cycles, it is 
doubtful if a reliable check is possible in the 
station itself; someone far enough away to get a 
relatively weak signal, and not affected by the 
same line-voltage variations, must do the job. 


56-Mc. Transmitters 


Speaking generally, compliance with the new 
stability requirements on 56 Me. is likely to in- 
volve the use of crystal control, from preference 
although not from necessity. At any rate, the con- 
struction and operating technique of the lower- 
frequency bands must be adopted. These are 
familiar enough at 28 Me., and their extension to 
56 Me. has been the subject of several QST 
articles.° The chief difference is in greater care in 
the selection of tubes and in laying out circuits 
for greatest operating efficiency, both of which 
have been the subject of considerable discus- 
sion, 

For those who want simple u.h.f. equipment a 
shift to the 112-Mc. band is imperative. The new 
regulation serves a double purpose, in that it 
gives much needed relief of congestion on 56 Me. 
and also provides an incentive for occupancy of 
the, until now, neglected 2'4-meter band. The 
new Handbook contains new data on the con- 
struction of more effective transmitters and re- 
ceivers for this band, and there will be more to 
come in future QST’s. In fact, 112 Me. should be 
an ideal band for short-distance communication 
and emergency work, since interference from 
man-made static is negligible and the smaller 
antenna dimensions permit compact construction 
of effective antenna systems. And, although 
there has been no indication of it so far, who 
knows but that one of these days we'll be finding 
2'4-meter signals coming back from the iono- 
sphere, just as they do now and then on five? 

In thinking of u.h.f. work, don’t forget that the 
frequency-measuring requirements apply here 
just as much as to the lower frequencies. The 
measurement technique described above can be 
applied to 56 Mc. quite readily, but on 112 Mc 
and higher it would seem that Lecher wires con- 
stitute a good-enough check. Their use is ex- 
plained in the Handbook. 
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Power Measurement 
Comparatively few of us are affected by the reg- 
ulation on measuring power, and since it is a 
simple thing to do it needs little discussion. How- 
ever, the purchase of an expensive high-voltage 
voltmeter is not obligatory. A good milliammeter 
in series with the plate-supply bleeder, plus Ohm’s 


Law 
( , R (ohms) X 7 )) 
Volts = — — - 
1000 

will give just as good an answer, provided the 
bleeder resistance is known to a satisfactory de- 
gree of accuracy. Commercial tolerances are too 
broad for this purpose, so the bleeder and milli- 
ammeter should be calibrated against a good bor- 
rowed voltmeter, or else the resistance of the 
bleeder should be measured accurately. If your 
power supply has no bleeder, this is just one more 
argument, in addition to the many good ones al- 
ready existing, for putting one in. The plate mil- 
liammeter can be used for the measurement by 
putting a jack or switching arrangement in series 
with the bleeder, so that you don’t even need an 
extra meter. Note, however, that the regulation 
says “accurate,” so don’t put dependence on 
dime store meters. 

The new regulations should help solve some of 
our operating problems, not only in cleaning up 
five meters but in starting a trend, we hope, 
away from the nonsensical piling-up of stations at 
the edges of the bands. 
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Selectivity With the 2-Tube 


Regenerative Receiver 
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Simple Receiver?"’, QST, 


QST, February, 1938. 











Space is at a premium underneath the chassis, but 
with a little care all the parts can be fitted in. 


The photographs show the set on a chassis 444 
inches by 5 inches and 31% inches deep, and the 
thing sticking up from the antenna post is the 
antenna —a piece of 3{,-inch copper tubing 12 
inches long. You might make it a couple of feet 
longer, if it does not project through the dining- 
room floor and interfere with the Old Man’s 
ankles as he dunks his morning doughnut. 

I don’t like to refer to the set as a nice little 

portable (even if it be so) be- 
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cause the average rig called by 
that name is about as “port- 
; able” as an 8-hp. outboard 
| 1.3.4 motor. 


Performance 
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the set. I have here a list of 
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ceiver. There isn’t any point 
in listing the calls; for one 
thing there is no space to 
spare, and you will have to 
take my word for it anyway. 


Fig. 2— Chassis dimensions and drilling data. 
Folds are made on the dotted lines. 
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rhis little two-t -be regenerative receiver is just 
about the same size as the ““QSL Forty” transmitter 
described by the same author in February, 1938, 
OST. The rod antenna which has given such satis- 
factory results is visible at the right. 
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C), Ce — 100-pufd. variable (Hammarlund MC-100-S). 

C3, C4, C5 — 100-pufd. mica. 

Ce — 5-ufd. 400-volt electrolytic 

Cr; — 10-yufd. 50-volt electrolytic. 

Cs — 0.01-ufd. paper, 400-volt. 

Co, Cio — 0.005-pfd. 400-volt 
critical). 

RK; — 0.5 to 5 megohms, l-watt. 

Re — 50,000-ohm potentiometer. 

Rs — 25,000 ohms, 10-watt. 

R4 — 2000 ohms, l-watt. 

Rs — 1 megohm, Il-watt. 

Re — 75 ohms, center-tapped. 

RFC — 2.5-mh. r.f. choke (National R-100). 

L; — See coil table. 

Le — 1000-henry choke (Thordarson T-29C27). 

Note: Cs and Cr; should not be over two inches long. 


paper, (capacity not 


Coil Data Band- 

Total turns, Cathode Spread 
Frequency Range Li Tap Tap 
1450 to 3400 ke. (1.75) 541% 3%, 2934 
3050 to 7100 ke. (3.5) 27% I% 11% 
6100 to 14,200 ke. (7) 13% % 414, 
10,600 to 24,000 ke. (14) 7% 4 1% 
18,000 to 41,000 ke. (28) 3a Vy 4 
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A “Pee-Wee” Version of an Old 
Favorite 


BY FRED SUTTER, W8SQBW -QDK 





The secret of improving the selectivity of a 
simple regenerative set is even simpler than 
the receiver itself — use a small antenna. Yes, 
we know all the arguments for making the 
antenna as effective a “‘signal-sucker”’ as pos- 
sible — but the fact remains that a regenera- 
tive detector quickly overloads on strong 
signals, and signals that block the detector 
can’t readily be tuned out. Besides, weaker sig- 
nals are amplified more — a surprisingly small 
antenna can be used, as the author points out. 
You don’t have to build the set to take advan- 
tage of this story, although you'll no doubt be 
tempted to build it anyhow! 











This is not offered as proof of the sensitivity of 
the two-tuber, about which everyone already 
knows, but to show that this particular set with a 
12-inch antenna drags them in from far and near. 
To me, at least, that was news. Nearly all of them 
were nice headset volume, but a good many were 
uncomfortably loud, especially on 20 meters. 
And by the way, one 20-meter call was I2AL, 
Italy. 
Tuning 

The tuning was very sharp; a station would 
“neak”’ in about the thickness of a line on the 
dial, and these look to me a little less than a hun- 
dredth of an inch thick. (This dial has a spread of 
31% inches and the 40-meter band covers nearly 
180 degrees.) If two stations were very close, the 
unwanted one would drop out, or into the back- 
ground, while the other peaked up sharp and loud. 
Of course, after all, the final test in making a com- 


(Continued on page 114) 


* 1000 Kensington Road, Grosse Pointe, Mich. 
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All coils are wound with No. 24 d.s.c. wire on 144- 
inch diameter forms, the length of the coil being 
14 inches in all cases. The figure in parentheses after 
each frequency range indicates the amateur band for 
which that coil is used. The taps are counted off from 

the lower or ground terminal. 
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A Dual-Frequency Crystal 
Calibrator 


An Inexpensive Device for Indicating 100- and 1000-ke. Points in 
the High-Frequency Spectrum 


Aw radio, like other radio com- 
municatior es, must keep in step with 
technologi elopment. We amateurs are 
given a rat ee hand in the use of our fre- 


quencies, | number increases and radio 


techniqu higher technical standards 
of operati equired for our mutual benefit 
and for tl rt of services outside of our 
own freque! nds. 

The amat nd limits are definitely stated 
and are infle: juantities — they are as precise 
as frequer be determined. We are not sup- 


utside the limits specified, but 
zeal for catching elusive DX, 


posed to 
some of u 


in an atte: to obtain an essentially clear 
channel or sheer carelessness, have let 
our operat quencies slip “just a little bit’”’ 
beyond the | mits. This often causes inter- 
ference wit r radio communication services 
and results ir ere criticism of amateur radio. 
The new F.¢ mateur regulations have placed 
the respor for maintenance of correct 
frequency on our own shoulders. The 


This simple ice generates 100-ke. harmonics up 
to 20,000 ke., and 1000-ke. harmonics up to 60,000 ke. 
The dual-frequency crystal can be seen in the center 


between the t tubes. Immediately in front of the 
crystal is the frequency adjusting condenser. At the 
left bottom i he 100-ke. inductance, L, and the 


tuning condenser C), for the 1000-ke. tank. The panel 
controls include Re and the three switches shown in 


Fig. 1. 











BY F. A. LENNBERG,* W8SCQQ 


particular rule states, in effect, that each amateur 
station must have some independent means for 
measurement of the transmitter frequency and 
must establish a procedure for checking it regu- 
larly. This means that an off-frequency citation 
from now on will really be a serious matter. 

The frequency-checking device need not be in 
the actual possession of the station operator and 
need only be of sufficient accuracy to insure 
operation within the band limits. When the trans- 
mitter frequency is well within the band limits 
the station receiver can suffice, but when opera- 
tion is very close to the band edges a precision 
frequency standard is necessary. Obviously, it is 
much better practice for each amateur to have 
his own checking apparatus rather than to depend 
on the generosity of a neighbor. 


Frequency-Checking Equipment 

The problem is, just what type of equipment 
should be used? Different types of frequency 
monitors have been described in past issues of 
QST, and each possesses certain advantages. 
The most accurate and dependable arrangement, 
however, is a low-frequency secondary standard 
the harmonics of which can be used to outline 
and subdivide the bands.' Because the frequency 
of the standard can be checked against trans- 
missions from WWY, it is a reliable device 
independent of calibration curves, charts, etc. 
It can be used in conjunction with the regular 
station receiver, thereby simplifying the equip- 
ment and at the same time affording flexibility. 

It is usual practice to choose a frequency of 
100 ke. for the secondary standard. This value 
provides adequate calibration points for general 
application, and is sufficiently high that the 
harmonics are usable at very high frequencies. 
One objection to this frequency, however, is the 
fact that a harmonic spacing of 100 ke. is small 
in relation to usual receiver dial calibrations at 
high frequencies. As a result, it is not difficult at 
the high frequencies to become confused as to 
which harmonic is which. 

The difficulty of identifying harmonics can be 





* Sales Engineer, Bliley Electric Co., Erie, Pa. 
14 New Type of Frequency-Checking Device,”’ QST, 
June, 1938. 
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eliminated through the use of two oscillators, one 
at 100 ke. and the other at 1000 ke. The procedure 
then becomes merely a matter of locating the 
1000-ke. calibration points and then sub-dividing 
them with 100-kc. harmonics. This provides the 
necessary flexibility but complicates the apparatus. 

It is a known fact that quartz crystals have 
two or more frequencies of oscillation. For 
instance, an X-cut crystal will oscillate at a 
certain frequency largely determined by its 
thickness and also at a much lower frequency 
largely determined by the length of the crystal 
along its so-called mechanical axis. If we in- 
tentionally grind an X-cut crystal to oscillate at 
100 ke. on one dimension and at 1000 ke. on 
another dimension, we have a simple means for 
constructing a double-frequency calibration 
oscillator. 

The manufacture of a dual-frequency crystal 
presents somewhat of a problem because the 
crystal dimensions in relation to frequency are 
somewhat interdependent. Changing one fre- 
quency by grinding will influence the other 
frequency of oscillation. It is not difficult to 
imagine the infinite patience and juggling ability 
which would be required to bring both crystal 
frequencies to exact specified values. This prob- 
lem was solved by grinding the 100-kc. mode 
of oscillation so that the crystal frequency could 
be adjusted to exactly 100-kc. by means of a 
small variable condenser placed in parallel with 
it, and by allowing a grinding tolerance of 0.05 
per cent for the 1000-kc. frequency.” After all, 
the 1000-ke. frequency is largely for the purpose 
of providing sign posts along the way, and its 
absolute frequency therefore need not be pre- 
cisely 1000 ke. 


A Practical Calibrator 

The crystal calibrator pictured was designed 
around a dual-frequency crystal. This device is 
simple, flexible and easy to construct. It is 
excellent for amateur frequency monitoring and 
for general calibration purposes. The output is 
rich in harmonics and either crystal frequency 
is instantly available by a mere flip of a toggle 
switch. Usable harmonics can be obtained up to 
20,000 ke. from the 100-ke. frequency and 
through 60,000 ke. from the 1000-ke. frequency. 
The exact upper limit, of course, depends some- 
what on the sensitivity of the receiving equipment 
employed. The oscillating frequency is practi- 
cally independent of loading effects because 
electron coupling is employed. 





2 At the present time the dual-frequency unit used by the 
author is manufactured to a tolerance of 0.01 per cent at 100 
ke. For adjustment to exactly 100 ke. as described here it is 
necessary that the crystal frequency be on the high side of 
100 ke.; the parallel condenser will be ineffective if the fre- 
quency is low. Crystals ground to the high-frequency side, 
suitable for tuning to exact frequency, will be supplied if so 
ordered. The suffix “A” on the type number indicates the 
proper type of crystal. — Eprror. 
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The calibrator described here is a low-cost 
instrument capable of a rather high order of 
accuracy in locating the edges of the various 
amateur bands — at least those whose edges 
are multiples of 100 kc. The crystal oscillates in 
two modes to give 100- and 1000-kc. funda- 
mental frequencies, the uses of which are — 
oc should be — well known to the amateur fra- 
ternity by this time. Capable of adjustment to 
szeio beat with WWYV, the 100-kc. frequency can 
be maintained to a precision limited only by 
temperature and voltage effects, the tempera- 
ture coefficient being approximately 10 cycles, 
Mce./degree C. 

For wider frequency range (extending the 
100-ke. harmonics to 28 and even 56 Mc.) and 
checking at closer frequency intervals, the os- 
cillator output readily can be fed into an am- 
plifier and multivibrator of the type described 
in June, 1938, OST. 











Fig. 1 shows the complete wiring diagram of 
the instrument. Note that only a small number 
of inexpensive parts is required. Because the 
current drawn from the power supply is low, a 
resistance-capacity filter rather than an induc- 
tance-capacity filter is used. The filtering action 
is ample, since a 3-inch oscilloscope (without 
amplifier) connected to the d.c. output showed no 
trace of a.c. 

A double-pole double-throw toggle switch, 
Sw, is used to select the proper tank for either 
crystal frequency. It should be noted that this 
switch also disconnects condenser Cg when the 
crystal oscillates at 1000 ke. In the original model 
C's was permanently connected across the crystal 
but it was found that the added capacity greatly 
decreased the activity at 1000 ke., and the 
crystal became quite sluggish in starting. Dis- 
connecting Cg by Sw, completely cured this 
difficulty. The leads between C's and Sw; should 
be kept reasonably short and placed to keep any 
stray capacity at a minimum. Since we are 
dealing with relatively low frequencies, however, 
it is not necessary to go to exceedingly great 
pains to keep all leads physically short. 

For easy detection of the calibrator harmonics 
in a receiver, it is often advantageous to modulate 
the calibrator output. Modulation in this instru- 
ment is obtained by connecting the plate of the 
oscillator tube to the input of the power supply 
filter. Switch Swe provides instantaneous choice 
of a modulated or unmodulated output. The 
screen-grid of the 6F6 tube is always fed with 
d.c. to prevent frequency modulation which 
could occur were the screen also connected to the 
filter input at the same time. 

The output control, Rs, is not essential but is 
advantageous in preventing receiver overloading, 
especially when the calibrator output is allowed 
to beat in the receiver with a weak incoming 
signal. For simplicity, Rs and the power switch 
Sw, are combined into one unit. The operation 
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schedules for WWV are published in each issue of 
QST. WWYV transmits on 5000 ke. (with 440- 
cycle modulation) daily, except Saturday and 
Sunday, between 4:00 p.m. and 2:00 a.m., E.S.T. 
Couple the calibrator to the receiver and set 
Sw, for 100 ke. A beat note will be heard which is 
the result of the 50th harmonic of the oscillator 
beating against WWV. Adjust (. until the beat 
frequency reduces to zero. If the receiver is 
equipped with an S-meter, the meter will follow 
the beats when the frequency difference becomes 
a matter of only a few cycles. By watching the 
meter motion, you can easily determine when the 
beat is reduced to zero. 

If the adjustment is made when WWYV is 
modulated at 440 cycles, be sure that you observe 
the beat between the carrier and the calibrator 
harmonic. It is possible to obtain a beat against 
one of the side bands and this, of course, is in- 
correct. When the tone-modulation is broken for 
a station announcement, the beat should remain 
the same; if incorrect the beat will be 440 cycles. 

Don’t expect the calibrator to hold zero beat 
for indefinite periods of time. Temperature 
changes and oscillator voltage variations will 
cause small shifts in frequency. This is to be ex- 
pected and can be eliminated only by tempera- 
ture control and the use of a voltage regulated 
supply — refinements which are necessary only 
if an extremely high degree of precision is wanted. 


Calibrating 
For calibrating a receiver, simply connect the 


calibrator to the receiver antenna post and note 
the dial settings at which the calibrator harmonics 


Fig. | — Circuit of the 100 -1000-ke. crystal calibia- 
tor. 


L — 8-mh. r.f. choke (for 100 ke.) 


Li — Single section of a 2.1- or 2.5-mh. r.f. choke 
— remove all but | coil from the form (for 1000 
ke.). 


Ci — 100-pufd. mica trimmer 


Cs. Sus condenser. 
3 “tout Ce, Ca, Ca, O0.l-ufd. paper con- 
denser. 
Cs — 0.001l-ufd. mica. 
C6 — 25-nefd. midget air con- 
denser. 
6F6 0.001 C7, Ca — 4-nfd. dry electrolytic. 
Ri — 5 megohms, 44-watt. 
Re — 500 ohms, l-watt. 
Sw Rs — Y%-megohm volume con- 
: / eng trol and power switch 
5 Meg. iy (Swa). 
Ra — 10,000 ohms, l-watt. 
+ Mod eat Ks — 20,000 ohms, I-watt. 
Sw ALTERNATE ATTENUATOR Re — 25,000 ohms, I-watt. 
CIRCUIT ~ See Text Swi, Sw2 — D.p.d.t. snap switch. 
Sws3 — S.p.s.t. snap switch, 
oat. RS | 1200-2800. Sws — (see Rs). 
aac Rance T— Power transformer 6.3 v., 
=, cy 5v., and 640 v oes (Ken- 
yon K40OMY or similar). 
X — 100-1000-ke. dual-frequen- 














cy crystal (Bliley type 
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Note the simplicity of lay- 
out and wiring. The power 
supply is at the left and the 
r.f. end is at the right. The 
vatiable condenser in the 
center is in parallel with the 
ecyrstal to provide a_ fre- 
quen¢y adjustment. The r.f. 
output is fed to the feed- 
through insulator at the 
bottom of the picture. The 
single pie r.f. choke, at the 
center left, is Li. Swe is at 
the left top, Sw3 at the cen- 
ter, and Swi at the right. 
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appear. The use of modulation will assist in lo- 
cating the harmonics. If the receiver has an 5S- 
meter, the dial setting for each harmonic can be 
accurately determined by tuning for maximum 
reading. It will, of course, be necessary to start 
from some known frequency in order to determine 
the frequency of each successive harmonic. This 
presents no particular problem because there is 
an ample supply of radio stations which will 
serve as markers. The frequency of the station 
need only be known to a degree sufficient for 
identification of the first calibrator harmonic to 
be used. All other frequencies, in a series, are 
then known because each successive harmonic 
differs from the preceding harmonic by the fun- 
damental oscillator frequency. For instance, if 
the first harmonic used from the 100-ke. oscillator 
frequency is 7000 ke., harmonics will appear at 
7100 ke., 7200 ke., 7300 ke., ete. Naturally, care 
must be taken not to skip a single harmonic for 
that would upset the calibration. 

When working at low and medium-high fre- 
quencies, only harmonics of the 100-ke. calibrator 
frequency need be used. At high frequencies, 
however, it is best first to locate 1000-ke. points 
and then to subdivide them by harmonics from 
the 100-ke. frequency. This prevents confusion 
where the 100-ke. calibration points are close 
together and it would be easy to miss a count or 
two. Once the procedure is understood, a com- 
plete receiver calibration can be effected in a 
short space of time. 

For calibrating a variable oscillator, feed the 
output from both the calibrator and the oscillator 
into a suitable receiver. Tune to each successive 
calibrator harmonic with the receiver and set the 
oscillator to zero beat with each harmonic. In 
this way the calibration can proceed at a rapid 
rate. Be sure that the fundamental of the oscilla- 
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tor rather than a harmonic is picked up in the 
receiver. Of course, harmonics of the oscillator 
can be used just as well, but calculations to cor- 
rect for the harmonic order will be required. 

The frequency of any signal can be determined 
with fair accuracy by interpolation in a receiver. 
Note the dial settings at which the signal and the 
two adjacent calibrator harmonics appear. Ele- 
mentary arithmetic will then provide the answer. 
The final accuracy will depend upon the precision 
to which the dial readings can be determined and 
the linearity of the receiver between the meas- 
uring points. 

For the uninitiated, it may be pointed out that 
interpolation is a process of determining an un- 
known by its relation to known values. Let us 
assume that the frequency to be measured ap- 
pears at dial setting 26.6 while adjacent 100-ke. 
harmonics appear at 15.1 and 55.1. From the 
receiver calibration it is determined that the 
harmonic at 15.1 must be 3200 ke. while the 
harmonic at 55.1 must be 3300 kc. This means 
that the signal frequency must be between 3200 
ke. and 3300 ke. There are 55.1 minus 15.1 or 40 
dial divisions between the harmonics. The fre- 
quency difference is 100 ke., therefore each dial 
division represents 100+40 or 2.5 ke. Since the 
unknown signal is 26.6 minus 15.1 or 11.5 divi- 
sions higher than 3200 ke., its frequency must 
be 3200 ke. plus 11.5 X 2.5 or 3228.75 ke. 

If the signal being measured is very near the 
edge of the band, it may be difficult to interpolate 
with reasonable accuracy. In this case, allow the 
signal and the calibrator harmonic to beat to- 
gether in the receiver so that an audio-frequency 
note will be produced. The frequency of the note 
will then be the frequency difference between the 
signal and the calibrator harmonic. This fre- 


(Continued on page 59) 
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The Coaxial Vertical Radiator 


An Improved Half-wave Antenna System for 


Low-Angle Radiation 


BY JOHN J. LONG,* WSABX 


+ 


The coaxial an- 
tenna installed at 
W8XAI, mounted 
on stand-off in- 
sulators on a 
wooden pole. This 
installation uses a 
commercial %- 
inch concentric 
feed line. The 
lower quarter 
wave section of 
the antenna 
through which the 
line runs is two- 
inch tubing. Less 
expensive arrange- 
ments can easily 
be devised for 
amateur work. A 
portion of the 
ground screen is 
just visible at 
the bottom. 
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insulator, and consisted of a 


ch brass tubing. The whole 
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wel 


antenna power was 100 
» made with different mem- 


bers of the WHAM staff and other listeners in 
Rochester, 16 miles away, to get information on 
how this antenna compared with a “J” type an- 
tenna which was formerly used. The new type 
of feeder system was so superior to the old that 
the improvement was very impressive. 

The end-fed “J” type antenna is shown in Fig. 
2, while the type used at WSXALI is shown in Fig. 
3. This antenna feed system was quite unsatis- 
factory. On one test, the half-wave antenna was 
disconnected from the feeders and practically the 
same signal strength was reported as when the 
antenna was on, showing that the feeders were 
radiating considerable energy all by themselves! 
It so happened that the feeders were in a very 
unfavorable spot for doing much radiating, so 
most of the power was being wasted in heating 
the shielding on the building. 


Ground Screens 


We have been reading about the theoretical 
half-wave antenna erected over perfectly-con- 
ducting earth for so long, and never seeing one in 
operation, that we were pretty well disgusted 
with the theoretically-perfect antenna. It looked 
beautiful on paper but there just didn’t seem to 
be any perfectly-conducting earth on this partic- 
ular globe. We had some copper screen left over 
which was used for shielding our transmitter 
building, and which was supposed to be the last 
word in conductivity. We said, “Why not set up 
a piece of synthetic perfectly-conducting earth 
under our half-wave antenna and see what hap- 
pens?” A test was made by placing this copper 
screen directly under the antenna, and reports 
at once showed that the theory was right, but 
that the earth as we know it was not so hot. 

It is a simple matter to place a good ground 
screen at least a half wavelength in radius under a 
five- or ten-meter antenna. We wish it were as 
simple in the broadcast band! 


Five-Meter Results 
Before we get to the cracker barrel opinion on 
what happens with a vertical “J” antenna, let’s 
see what WSPK did with a five-meter antenna 
built along the same lines. 
He did not have a rigid piece of concentric line 
available so he made up the rig shown in Fig. 4. 








* Chief Engineer, WHAM; 63 Sonora Parkway, Brighton, 
N. Y. 
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The concentric line consisted of a piece of low- 
grade No. 14 rubber-covered house wire pulled 
through a length of quarter-inch brass tubing. A 
piece of %-inch copper tubing was soldered to the 
end of it, and the top quarter-wave section was an 
extension of the inner conductor. The whole as- 
sembly was suspended from the top by a regular 
antenna insulator. 

The boys on “five” said it was as loud as a 
beam job that he spent considerable time build- 
ing — minus the trouble of having to go out and 
turn it whenever he wanted a different direction. 
The thing puts an R9 signal into WSABX, 18 
miles away, on five meters. The beam job never 
did that. Maybe he didn’t have the beam operat- 
ing at maximum efficiency, but that is the point 

there are plenty of beams that are not working 
to the utmost! Just because the signals get weaker 
when the antenna is turned in the opposite direc- 
tion is no sign that it is working efficiently in the 
direction at which it is pointed. 

There was some doubt about the length of the 
lower quarter-wave section, but it was found by 
using a sliding sleeve on the outer tubing that the 
length was the same as that of the upper section, 
and came out exactly as calculated. Forty-eight 
inches for 56.5 Me. will give you some idea of the 
lengths for other bands. 


Why It Works 
Now for some guessing: Apparently a vertical 
“J” type antenna with a vertical quarter-wave 
“Zepp”’ type matching section at the end of the 
half-wave antenna has voltage which is out of 
phase in each side 180 degrees. But looking at it 
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This is a description of the new Western 
Electric antenna developed for u.h.f. police 
work. Installed at short-wave broadcasting 
station W8XAI, its performance was so evi- 
dently superior to the old “‘J”’ type that the 
hams on the staff just naturally had to give it 
a workout on amateur bands, with the results 
recounted in this article. It should be excellent 
for 5-meter work, since it is designed to give 
more intense low-angle radiation than it is 
possible to achieve with the more conventional 
forms. 











from the antenna’s angle, the feeder becomes 
part of the antenna if it does any radiating it- 
self.! If this setup is operated above a ground, it is 
a %4-wave antenna. A 34-wave antenna has a 
very husky lobe of high-angle radiation and a 
weak lobe of practically horizontal radiation. This 
is so when the antenna is above perfectly conduc- 
ing earth! Wasting all of the main part of the ra- 
diation in a high-angle lobe is not good “ham 
radio” at these frequencies. Anyway this new 
method of feeding is doing its stuff, so why worry 
with theory which is only correct when figured 
over perfectly-conducting earth — of which there 
is none! 

To check the idea, a vertical dipole was sup- 
ported from a concentric line out of the attic 
window at WSABX as shown in Fig. 5, thereby 





! At 56 Mc. in particular, it is doubtful whether a line with 
6-inch spacing can be considered to be at all near the non- 
radiating condition. This spacing begins to approach the 
Léoth wave spacing which, with out-of-phase currents, forms 
an effective radiating system. See p. 18, QST, May, 1938 
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at W8XAI. Its performance is 
markedly better than that of 
the resonant-line fed antenna 
(Fig. 3) formerly used. 
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balance. Radiation from the 
matching section will tend to 
raise the angle of radiation. 


tenna, used before the coaxial 
antenna was installed. 
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being done by the average 


you will probably say, “My 
e I ever tried.”’ OK, but 
you about the “theoreti- 


al half-wave antenna! 

This article was written be- 
ntenna had been described in 
Arnold B. Bailey, of the 
boratories. Subsequently an 


appeared in the 


September, 


monthly publication of 


Company. The 


principle of 


as outlined by WSABX, 


» eliminate radiation from the 
the case of the common form 


i, from the grounded metal 
p section is usually considered 
antenna. The inner surface of 
tube can be considered to be an 
uter surface of the coaxial trans- 
ioes not carry current (except 
ipled into it, as in the case of a 
[The outer surface, however, 
juarter-wave section of a ver- 


tical half-wave antenna; the current does not pen- 
etrate below the surface because of skin effect. 
The quarter-wave tube and the section of coaxial 
line it encloses can be looked upon as a high-Q 
circuit, so that a large potential difference ap- 
pears between the lower end of the tube and the 
line proper. This is equivalent to placing a wave- 
trap in series with the lower end of the antenna 
and the outer surface of the concentric feed line, 
with the result that practically no power is trans- 
ferred to the outer surface of the line itself; hence 
no current flows in it and it does not radiate. 
Tests carried out by Bell Labs have shown that an 
average signal-strength increase of 8 db results 
when the coaxial antenna is substituted for the 
ordinary “J.”’ 

It should be pointed out that, except for reduc- 
tion of feeder (and pole) radiation the coaxial 
antenna is not a more “efficient’”’ antenna, in the 
sense that it radiates more of the power supplied 
to it than does the ordinary half-wave dipole; it 
is, in fact, still a half-wave dipole. Its greater 
effectiveness lies in the fact that it eliminates 
stray radiation and thus permits the dipole to ap- 
proach its theoretical performance in concentrat- 
ing radiation along the horizontal. In other words, 
more of the radiated power will be pushed along 
the ground — the place where it is wanted in the 
case of normal u.h.f. work. Since low-angle radia- 
tion is desirable for long-distance 28-Mc. work, 
the antenna should also be highly effective for 
DX as well as local work on that band. 

Incidentally, WSABX’s suggestion of using a 
ground screen under the antenna is well worth 
considering, particularly at these frequencies. 
Several of the WHAM gang have found such 
screens to increase materially the effectiveness of 
the antenna,” and at 56 and 28 Me. the area to be 
covered is not large (a circle a wavelength in diam- 
eter at most). In a recent conversation, WSABX 
suggested that a radius of 0.3 wavelength should 
be sufficient, since the current tends to concen- 
trate at this point, and that tests had shown that 
going beyond this distance to a radius of a half- 
wavelength did not appreciably improve the 
results. — G.G. 





sereen under his 10-meter rotary beam has improved the 
output very noticeably, making it better than the coaxial 
antenna, as would be expected. He also reports that the 
radiation angle could be changed to suit the station he was 
working, which also is according to the book. The screen 
should be a half wave below a horizontal antenna for lowest 
angle of radiation. Under a vertical antenna, the screen 
should be placed near the bottom of the lowest vertical ele- 


ment.—AvTHOR. 
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In your haste to see How’s DX did you notice 
the dope on Regs? One concerns the Cairo Con- 
ference and the other clears up the technical diffi- 
culties of the FCC Regs. 
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Construction and Alignment of the 
Television Receiver 





R.F. and I.F. Coupling Units—Test Equipment—Performance Curves 


BY ¢. C. SHUMARD* 


In DecemBerR QST'! the circuit of the 
superheterodyne television receiver was given, as 
well as a functional analysis of the various stages. 
In this article, the construction of the “hand- 
tailored”’ parts will be described. The alignment 
and operating procedure will be explained in 
detail. 


CONSTRUCTION 
R.F. Input Stage Assembly 


In photo “A,” the lower right-hand unit shows 
the r.f. and antenna coil assembly, with switch 8; 
(refer to Fig. 2 of December QS7) mounted on a 
3-legged bracket above 


Oscillator-Mixer Stage Assembly 


Photo “A” (upper unit) shows the oscillator- 
mixer coil assembly, with switch Se mounted at 
the top. Design data for coils Ly, Ls and Lg (cir- 
cuit constants are referred to Fig. 2) are given in 
Fig. 5. The oscillator coils Ls and Lg, wound with 
heavy enameled wire, are held in place by the 
pressure of the wire on the coil form, assisted by 
the short, stiff output leads soldered to nearby 
circuit parts. Coil ZL, is held in place by small 
soldering lugs riveted to the form at each end of 
the winding. Collodion, used sparingly, also helps 
to hold the windings in place. The coil form is of 

the same material as in 





the coil form. Design 
data for the three coils 


the r.f. unit. 


L,, Le and L3) are given 
in Fig. 4. The coil form 
is made of thin-walled 
bakelite tubing. The 
single-turn antenna coil, 
wound with No. 14 
enameled wire, has its 
output leads crossed 
over for a distance of 
about '4 inch; the leads 
then go through sepa- 
rate holes in the chassis 
to the two-lug terminal 
strip mounted on the op- 
posite side of the chassis. 
These leads are short 
enough to make the 


antenna coil self-supporting 
fastened to the coil form, except on the ground 
lug where the center-tap connection is made. 
Another view of this unit is shown in photo “B” 
‘at left). The various by-pass condensers and 
resistors are mounted around the coil form, with 


very short leads. 


in the legend of Fig. 2, December QST, is quite 





As even the most casual reader must know by 
this time, the design of coupling circuits which 
will pass the extraordinarily wide frequency 
band necessary for good picture reception is 
one of the most critical features of a television 
receiver. In this article, a continuation of the 
one by the same author in December QST, the 
construction of these circuits is discussed in 
detail. The exact dimensions given, as well as 
the carefully worked out alignment procedure, 
should enable the constructor to get the re- 
ceiver into operation with a minimum of 
trouble. In conjunction with the deflection 
circuits for small cathode-ray tubes described 
in October GST. it constitutes a complete tele- 
vision receiving system. Data on using electro- 
magnetic-deflection tubes and on the new 
electrostatically-deflected Kinescopes will be 
given in a subsequent issue. 








it Is not directly 


I.F. Coupling Units 

The design of the 
four i.f. coupling units 
and of the sound-buffer 
coil assembly is quite 
similar, so that it is 
worth while to make a 
metal template for the 
“base plates” used in 
each of these units. This 
template, shown in Fig. 
6, can also be used to 
mark the coil forms and 
shield cans for drilling. 
The material used for 
the base plates and coil 
forms is a special grade 


of hard rubber, “Radio X2B” compound, made 
by the American Hard Rubber Company, New 
York, N. Y. This material is used principally 
because of its low leakage, which is important in 
the i.f. coupling units in order to avoid leakage 
currents through the a.g.c. circuit. The dimen- 


sions of the base plates are 315, by 14% by 3g2 
It may have been noted that the parts list given _ inches. 


Photo “C 


’ shows an assembled i.f. unit, with 








specific as to the particular parts employed. Many 
of the parts were carefully chosen for small physi- 
cal size, so that they would go in the rather limited 
space available in the shielded units. 


* RCA Manufacturing Co., Inc., Harrison, N. J. 
1C. C. Shumard, “A Practical Television Receiver for the 
Amateur,” QST, December, 1938. 
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the various condensers and resistors mounted 
around the coil form and on the base plate. Design 
details of the i.f. coils are given in Fig. 7, and are 
exactly the same for all four i.f. units. The i.f. coil 
forms (3154 ¢”’ long) are cut from solid, hard-rubber 
rods | inch in diameter, made of the same hard- 
rubber material as the base plates. 
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Sound Buffer Input-Coupling Unit 


The input-coupling unit of the sound buffer 
stage is constructed very much like the i.f. units, 
as can be seen from photo “ D.” Coil design data 
for this unit (L7 and Ls) are given in Fig. 8. The 
coil form is made of thin-walled bakelite tubing, 
as used for the r-.f. coils. 


Video Input-Coupling Unit 

The two coils comprising the input coupling 
and compensating unit (Le; and Lee) of the video 
amplifier stage are shown in photo “E.”’ Design 
data for the windings are given in Fig. 9. The coil 
forms are similar to those used in the i.f. units. 
The inductance values of Le; and Lee are impor- 
tant. These coils, in conjunction with the circuit 
and tube capacitances present, compensate the 
video input circuit so that the desired video char- 
acteristics are obtained. No adjustment of the 
video input circuit should be necessary if the coil 
and layout specifications are followed closely. 


Video Output-Coupling Unit 

Photo “F” shows the output coupling and 
compensating unit of the video amplifier. Design 
data for inductance Le3 are given in Fig. 10. The 
output compensation provided by 3 should be 
satisfactory where the Kinescope grid terminal is 
placed close to the video output network. Such 
placement minimizes the Kinescope input-circuit 
capacitance. 

General Circuit and Wiring Considerations 

The wiring of the receiver, in general, should 
follow good practice for ultra-high-frequency 
equipment. All h.f. grounds should be made 
direct to the chassis with the shortest possible 
leads. All leads carrying high frequencies should 
be kept reasonably clear of other wiring and cir- 
cuit components. 

The “hot” plate and grid leads of the r.f. 
oscillator, mixer, i.f. sound buffer, and video 
stages are wired with single strands of No. 30 
wire, insulated with spaghetti tubing where 
necessary; in some cases, no insulation is used 
except where the leads pass through the chassis or 
through a shield can. The use of this small wire, 
carefully spaced from all grounded parts, is im- 
portant in reducing unwanted capacitive effects. 

One side of the common heater winding is 
grounded; the other side of the heater supply 
circuit is by-passed to ground directly at the 
socket of each r.f. and i.f. stage. 


Test Equipment and Alignment Procedure 

The exact alignment of a receiver is usually a 
laboratory operation. However, it is believed that 
if the specifications which have been given are fol- 
lowed closely, the alignment of the i.f. coupling 
stages will be the only job requiring special test 
apparatus. A calibrated oscillator covering the 
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Changes in Receiver Constants 


Since publication of the television receiver 
circuit in December GST, further work with the 
receiver indicates that the following changes in 
circuit constants are advisable in the interests 
of better performance from the hum stand- 





point: 
Component Old Value New Value 
Crs 50-yufd., 25-volt 100-ufd., 25-volt 
elec. elec. 
Cee 0.0l-ufd., 200-v. 5SO-ufd., 25-volt 
paper elec. 
Cro 0.05-yufd., 400-v. 0.002-yufd., 400-v. 
paper paper 


Resistor R41 should be eliminated. 











i.f. frequency band and a good vacuum-tube volt- 
meter are required, in addition to the auxiliary 
short-wave “sound” receiver mentioned in the 
preceding article. 


Test Oscillator 


A test oscillator covering a frequency range 
from about 8 to 14 Mc., and having an output 
voltage at low impedance adjustable up to about 
0.3 volt, is necessary for the i.f. and sound-buffer 
line-up. It is, of course, also essential that the r.f. 
output voltage for a given attentuator setting 
should remain substantially constant throughout 
the frequency range employed. 

An RCA Type 153 test oscillator ? was used to 
align this receiver. In using the Type 153 oscilla- 
tor, it was considered desirable to make a slight 
change in its output circuit before starting the 
alignment procedure. A 40-ohm carbon resistor 
was inserted between R,3 and Ry, (see Figs. 11 
and 12). The reason for this will be explained 
later. Two different methods of coupling the test 
oscillator to the receiver were employed. For i.f. 
unit No. 4, next to the detector, a fairly large 
signal voltage is required because the gain of only 
this one stage is effective. For the line-up of this 
stage, the oscillator is coupled to the i.f. tube grid 
by means of the coupling network Cy, C2, Re and 
R;. The lead to C2 is broken at point “X” (see 
Fig. 12) and connected with a short lead directly 
to the oscillator output terminal marked “‘ Me- 
dium.’’ The same connection is also used for i.f. 
unit No. 3, the oscillator signal being suitably re- 
duced by means of the attenuator, Ry (Fig. 11). 
The transmission line shown in Fig. 12 is not used 
for units 4 and 3, and is left unconnected at both 
ends during their alignment. 

For the line-up of i.f. units Nos. 2 and 1, the 
transmission line, consisting of a short length of 
shielded wire having an impedance of about 50 
ohms, is connected as shown in Fig. 12. The 
40-ohm resistor previously inserted allows both 





2? This is an inexpensive all-wave (foo -30,000 Ke.) test 
oscillator of the type included in the usual service-man’s kit. 
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Connect the common a.g.c. bias lead (see Fig. 2, 
December QST) to the — 3 volt end of R57, in- 
stead of to Rs4, so that the tubes will get their 
bias, temporarily, direct from the power unit. 
Connect the test oscillator to the grid of V7, using 
the coupling method explained under “Test 
Oscillator.’’ Remove the i.f. shield can, disconnect 
the high side of C3 (the detector plate-circuit 
condenser) and substitute the short v.t. volt- 
meter input leads to the 954, from the detector 
plate to ground. The 6H6 is left in its socket. Set 


C'go to about 14 maximum capacity and replace 


high frequencies involved, 
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peaks occur « 


the shield can. Adjust the test oscillator for a 
suitable output and set the v.t. voltmeter on its 
most sensitive scale. The voltage output or re- 
sponse curve of i.f. unit No. 4 can now be obtained. 

For any i.f. stage, the output curve will have 
two peaks, as in Fig. 13-B, when proper adjust- 
ment is made. The frequencies at which the two 
‘an be used as an “index” of the 
alignment. Fig. 13-B may be taken as typical of 
what is desired. The peaks on this curve occur at 
about 10.6 Me. and 12.8 Mce., and will show quite 
plainly as maximum readings on the v.t. volt- 
meter as the test oscillator is tuned rapidly 
through the desired frequency range. The fre- 
quency range being covered should be mentally 
correlated with the v.t. voltmeter readings so that 


the general shape of the curve can be visualized 


flignment 
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For the first trial, some curve such as Fig. 13-A 
may be obtained. Here, the low-frequency if. 
peak is very large and the high-frequency peak is 
almost non-existent. This type of curve indicates 
that the capacitance of Cg is too large. Curve 
13-C shows the effect of too small a value for (go. 
Some intermediate setting of Cgo should give the 
desired curve, 13-B. 

It will be noted that this curve drops more 
rapidly at the 10.5-Me. end than at the 13-Me. 
end. This is the effect of the series-coupling circuit 


LigCe2 (also of Lyg(s54, etc.), which should tune 


: QST, May, 1935, p. 90. 
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C'so (also C54, Cag, and C39) is shown in the legend 
of Fig. 2 as 18 wufd. If the actual value is less than 
16.5 to 17 wutd., the effect is to cut into the 
10.5-Me. end of the if. response curve. A value 
greater than 18.5 to 19 uufd. will also be detri- 
mental to the band-pass characteristic. Different 
condensers may be tried if the desired curve 
cannot otherwise be obtained. The values of the 
i.f. termination resistors (/233, R30, Res, and Reo 
are also important, and should not vary from the 
nominal figure by more than + 5 per cent. 

lor the line-up of if. coupling unit No. 3, the 
grid circuit of V7 is connected normally, the 
jumper is removed from the plate circuit of V., 
and the test oscillator is coupled to the grid of 
ls in the same manner as it was to V7. The v.t. 
voltmeter is left connected across the detector 
input circuit for the entire alignment, inasmuch 
as only overall response curves ordinarily need 
be taken. 
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A representative overall curve of i.f. units Nos. 
{ and 3 is shown in Fig. 14. The peaks here occur 
at about 10.5 and 12.5 Me. This curve is obtained 
as for i.f. unit No. 4, except that both plate con- 
denser C52 and grid condenser C55 are adjusted. 
(52 should be used essentially to adjust the low- 
frequency peak and (C55 the high-frequency peak, 
although some effects on both peaks are produced 
by either adjustment. These effects may be 
readily checked by tuning the test oscillator fairly 
rapidly through the proper range and simul- 
taneously observing the rise and fall of the v.t. 
voltmeter reading. The coupling units are so 
designed that only a small amount of the capac- 
itance of either condenser should be required. 
It will be found that the peaks will become more 
pronounced and more easily checked on the v.t. 
voltmeter as more cascaded stages are lined up, 
because the overall curve represents the product 
of the gains of all the stages in operation. 
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I.f. unit hould next be aligned according 
to the g procedure just described. The 
jumper a plate circuit of Vs should not be 
forgotten ist be removed. The test oscilla- 











tor is couy he grid circuit of V5, using the 
coaxial | ted as shown in Fig. 12, and 
condens¢ nd C47 are adjusted. A typical 
overall .. units Nos. 4, 3, and 2 is 
show nit 
Befors No. 1 is adjusted, it is necessary 
to align t \-buffer stage. It has been men- 
tioned t! 1853 sound-buffer tube is used to 
prevent tor of the sound receiver from 
feeding deo i.f. stages, inasmuch as the 
frequet llator in the sound receiver is 
usuall) video i.f. band. The sound 
buffer tu t used for amplification of the 
sound it it serves as a coupling tube 
in addit ther function. For the align- 
ment, pr llows: 
; “ i a 
t a4 
Al, 
: = vin 
lead 
i” 
FIG. 7 . 
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COMPENSATION COIL ASSEMBLY 


Connect the antenna and ground terminals of 
the sound receiver to the 50-ohm termination 
(Rye) of the sound-buffer transmission line, shown 
in Fig. 2. Disconnect the sound input lead (com- 
ing from the plate circuit of the mixer tube) at 
R,3 and connect the free end of Ris to the test 
oscillator, using transmission-line coupling. Set 
the test oscillator at 11.25 Mc. (with 400-cycle 
modulation now applied) and tune the sound 
receiver to this frequency. Adjust C33 until the 
modulated 11.25-Mce. signal is a minimum in the 
sound receiver. This adjustment should be made 
at a low output level — that is, with a small 
oscillator signal and a low receiver volume-control 
setting — after the signal has once been tuned in. 
Next, set the oscillator at 9.75 Mc. and tune the 
sound receiver to this signal. Then adjust C35 until 
the signal is a maximum at a low output level. 
Repeat the entire procedure once more, starting 
again with the 11.25-Mc. modulated signal. This 
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#8 TO -C TO GRIO 
= VOLTAGE 
Fig. 12 — Revised oscillator-output circuit and 


Fig. 11 — Normal output circuit of Type 153 (RCA) 


test oscillator. 


should complete the adjustment of the sound 
buffer stage, so that its input lead can be recon- 
nected to the mixer plate circuit. 

The test oscillator should now be connected to 
the mixer input and i.f. unit No. 1 aligned, ac- 
cording to the procedure previously described for 
i.f. unit No. 2. After the proper adjustment of 
Cog and C3, an overall i.f. curve similar to Fig 
16-A should be obtained. The mixer is thus used, 
for this step of the alignment, as an i.f. amplifier 
under mixer tube conditions. 


coupling system. The coaxial transmission line is the 
same material as described for the output of the 
sound-buffer unit in December Q@ST. Values are as 
follows: R:, 50 ohms, 44-watt; Ro, R3, 50,000 ohms, '4- 
watt; Ci, Co, 50-usfd. mica, midget type. 


It will be seen that the curve of Fig. 16-A sub- 
stantially fulfills the requirements for the desired 
type of i.f. response, according to the theoretical 
considerations discussed in the preceding article. 
An effect of the sound buffer stage is to reduce 
the response variation over the i.f. band and to 
reduce the i.f. gain in the neighborhood of 13 Mc. 
This reduction of gain at the high i.f. (low video 
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end of leband is desirable in order to If, however, one of the electrostatic Kinescope 
minimiz ping of the low video frequen- and scanning units shown earlier* is to be em- 
cies, as December QST' (see Fig. ployed, some variations in procedure are required. 
1). The r such overlapping or “dou- In Figs. 3 and 4 (October QST’) the external con- 
bling uy w video frequencies is, of nection to the Kinescope grid is marked “Video 
course, t to the fact that single-sideband Input.” A 0.5-ufd. d.c. blocking condenser must 
recept d in the receiver. be inserted in this lead before it is connected to 
The Fig. 16-B gives the overall gain the output terminal of the video amplifier in the 
charact the receiver, exclusive of the r.f. picture receiver. With this capacitive coupling, 
and vids th r.f. input to the mixer tube — the Kinescope receives its d.c. background-control 
used t he inserted oscillator signal. _ bias from the Kinescope power pack, as shown in 
The os iency for this curve was set at October QST, and not from the picture receiver. 
58.75 M The receiver terminal 
Wher rmment marked “To cathode of 
proce du he en Kinescope” and bias 
complet final potentiometer R55 (Fig. 
if. resy e has 2, December QST7') are 
the de teris- thus not used with the 
tics, ft -tube electrostatic units. This 
voltmet ved means, of course, that 
from the nput the automatic background- 
circuit. plate control circuit in the pic- 
conder n- ture receiver is not put 
nected rotor to use, because of the 
meshed , as “a.c. coupling” of the 
measut uter video input signal. 
edges of tes, After the 0.5-ufd. con- 
Slight C63 denser has been inserted 
should ter a in the Kinescope grid 
pictur to de- : circuit, the picture re- 
peeneien tae G — Photograph of test pattern from an r.f. sig- ceiver is connected to 
nal generator on the screen of a Type 1800 Kinescope 
definit M- used with the receiver described. the other units as shown 
proved the in the circuit diagrams, 
detector t is sufficiently broad so that omitting the Kinescope cathode connection at the 
the eff light misalignment will be receiver. The chassis of the various units which go 
minin to make up the complete receiver should all be tied 
The f Fig. 17 show the response of together with a good, low-resistance ground strap. 
the re fferent values of grid bias on The antenna feeders, assuming a half-wave 
the r.f In this receiver, the pass doublet antenna is used, consist of a twisted pair. 
band ppreciably with grid bias The feeder leads are connected to the two an- 
chang: erved (Fig. 2) that thecath- tenna terminals provided on the picture receiver 
ode re und i.f. stages are not by- chassis. Switches S; and Se are set in the maxi- 
passed. 7] f the cathode by-pass con- mum-capacitance position (on (3, C's, Cg and Cy), 
densers 1 mize input-capacitance va- for a station in the 44-49 Me. range 
riatio1 ontrolled tubes and is an The scanning circuits are put into operation as 
import taining the operating char- described in October QS7, so that the rectangular 
acterist the receiver. The overall i.f. picture area is scanned. 
respor ly flat from 10.5 Me. to 13 For locations where a strong signal from the 
Mce., the logarithmic gain curves _ transmitter is available, no particular difficulty 
of Fig should be encountered in tuning in the signal. 
Usually, an adjustment of the oscillator fre- 
Operation quency (by means of ()2) will bring in some signal. 
Wit ent completed, the picture Once a signal is obtained, the effects of tuning, 
receive mnected to the scanning synchronizing, and the background control will 
and Kir It is important to note that readily be noticed on the Kinescope screen. One of 
this re pecially designed to ‘“‘tie in’ the first steps is to tune the pre-selector and mixer 
with the etic Kinescope and scanning controls until the signal is strong enough to ob- 
units ft a subsequent article by tain proper synchronization of the scanning os- 
Mr. J. | e output terminals shown _ cillators with the transmitter. The background 
in Fig. 2 connected to the electro- (Continued on page 116 
m agnet the various receiver controls 4d. = Shormen. ““ Buil ling Is le vision Rece ivers with 
and cil ust as described. Standard Cathode-Ray Tubes,” QST, October, 1938. 
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ARMY-AMATEUR RADIO SYSTEM ACTIVITIES 





HE Eighth Corps Area of the Army Amateur 

Radio System is comprised of the states of 
Texas, Oklahoma, Colorado, New Mexico, Ari- 
zona and a small corner of Wyoming in which is 
located Fort Francis E. Warren. This is, roughly, 
a little more than 22 per cent of the entire area of 
the United States, to be covered by the Corps 
Area Nets. Headquarters and the Net Control 
Station are located at Fort Sam Houston, Texas, 
near San Antonio. 

The Eighth has had its share of disastrous 
emergencies. Hurricanes, floods and even ice 
storms as late as the winter of 1937-38 have tested 
the efficiency of the A.A.R.S. and its organization. 

The reason so many good amateurs are in favor 
of traffic handling systems and nets is because 
these systems provide the necessary training to 
make an amateur operator an efficient operator. 
Traffic handling and drill periods make good 
operators better. Good operators are essential in 
an emergency because they know what to do 
more quickly and efficiently than those without 
training. For the benefit of everyone, amateur 
radio must be prepared to operate immediately 
at any given time. 

Some good amateur operators hesitate to en- 
roll in the A.A.R.S. for fear they will not have 
time to fulfill the drill period requirements. 
While there is no limit to the amount of time a 
member may devote to A.A.R.S. work, the 
Eighth Corps Area has defined for its members 
the minimum weekly requirements. These re- 
quirements are as follows: 

1. Copy a broadeast from the Army Net Con- 
trol station, WLM, Washington, D. C., 
weekly on Monday nights. 

2. Copy a broadcast from the Corps Area Net 
Control Station, W5OW, Fort Sam Houston, 
Texas. 

3. Prepare a message to the State Net Control 
Station stating that the two above broadcasts 
have been copied. 

4. Contact by radio the State NCS or his 
alternate and send him the message that has 
been prepared. 

These four weekly requirements constitute a 
basis for scoring members under a system similar 
to baseball batting averages. Each item is a time 
at bat. Four hits each week give a member a bat- 
ting average of 1,000. Members not having an 
abundance of time will find that the minimum 
may be held to as little as an hour each week if all 
goes well. 
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When a member has enrolled he is furnished 
with a copy of Circular No. 6. This circular is a 
combination of five pamphlets covering all the 
details found in drill practice, cryptography, etc. 
After a two months’ probationary period, a mem- 
ber is issued a certificate of membership and en- 
rolled in the active files of his particular State Net. 

Normally, all stations in a state operate on the 
State Net frequency. This is usually in the 
80-meter band on c.w., although some nets use 
phone and the 160-meter band. Drills are nor- 
mally conducted on Monday nights but may be 
authorized at other periods of the week. In fact, 
several nets meet nightly for the exchange of 
traffic and ideas. The Corps Area Net, conducted 
by WLJ on 6990 kes. is open each evening except 
Sunday and traffic reaching WLJ is expeditiously 
handled through the Army Net. 

The Net Calls and Spot Frequencies of the 
different states in the Eighth Corps Area are as 
follows: Colorado (CO) 3840 ke.; New Mexico 

NM) 3702.5 ke.; Arizona (AZ) 3597.5 ke.; 
Oklahoma (OL) 3682.5 ke. and Texas (TX) 
3657.5 ke. 

The Army Net and Corps Area Net Broadcasts 
are made on Monday nights at the following 
times: WLM at 7:00 p.m. and 10:00 p.m. E.S.T., 
simultaneously on 3497.5 and 6990 ke. W5OW 
at 6:30 p.m. C.S.T. on 3790 ke. The Corps Area 
Broadcast is made twice, at 6:30 p.m. and 8:30 
p.m. C.S.T. on 3790 ke. 

Beginning with the April 1938 issue of QST, a 
cryptogram has appeared at the close of the 
A.A.R.S. activities article. Several of these have 
been quite difficult to solve. Eighty persons have 
submitted solutions as follows: April, 49; May, 
23; June, 43; July, 27; August, 10; September, 3 
and October, 1. 

Following is this month’s problem: UABUW 
WFUZN DUABY DAOZC ATAPT EFVVF 
EOGDG SDWIH QQWHP IGWIM KUVOA 
EIKFF JEOAJ MQQGJ JPGBH IZDMP 
IGXGU WFGCA UMDZW SSOFK EXXXX 

Correct solutions submitted to the Liaison 
Officer, A.A.R.S., 3441 Munitions Bldg., Wash- 
ington, D. C., will be acknowledged. 


Be Strays “SS. 


W2KSF has finally found a use for his old vari- 
able condensers — he uses them as slicers for 
hard-boiled eggs! 
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2nd Annual “A.R.R.L.” QSO Party! 


Fun and Fraternalism for Members—January 7th-8th (Sat.-Sun.) — 
Distinctive Membership Charms with Calls to be Awarded in each 
Section’—Try Your Luck in Get-Acquainted Party for All Members 
—Start a OSO List, Call“ARRL de... .° Use "Phone or Telegraph, 


Any Bands in This Activity 


Start 
300 
{ST 


+ 


in each Section are in- 
as many other A.R.R.L. 
re) as they can. The leading 
each Section will receive 
e attractive watch charm 
ited) as soon as results have 


Members are eligible. It is a 
f us members, a chance to 


ty brothers are. CQ’s are 


contacts in this will be to 

In the course of a 
ll tell each other two 
and the 


their Section I 


p expires, month and year. 
cessary) will be sent free 

1r rule your own, just three 
ls, Sections,' dates. In radio- 
the Section, membership 
vill be named. No special 
The exchange can be a 
versation. Radiotelegraph 
viate Section names and 
show membership dates. 
nean ‘Connecticut Section, 


rood until March 1943’ for 


tion to be exchanged in 
right off your own League 


sate or pocket card. Members 


either a radiotelegraph or 
ssification. Many use both. 
by one mode, or part tele- 
e—and any combination of 
ke. Advance entry is un- 
e part and send in the list 
irked with claimed score. 


Time: Saturday, January 7th, 


nwich; 3 p.m. PST; 4 P.M. 
6 p.m. EST or the equiva- 


”7 


1 A.R.R.L. field organization 
QST. An insignia award is also 

r member in each continent (out- 
erritory). All members outside 
se the name of their continent 
reviation. Note that CO-CM 
well as W-VE members are in 
cannot be also counted under 
staff stations and WIAW will 


igible for awards. 





+ 


Gold-Bronze-En- 
amelled Medallions with 
personal calls in the 
style shown will be 
awarded in each of the 71 
A.R.R.L. sections and to 
the member leading each 
of the six continental 





areas. 


Ss 
‘ | Ss _ 








‘ 





Ending Time: Monday, January 9th, 0801 
8:01 a.m. Greenwich; 12:01 a.m. PST; 1:01 
a.m. MST; 2:01 a.m. CST; 3:01 a.m. EST or 
equivalent. 

Operate any 20 hours of the 33-hour party. 
State contest hours you did not operate if 
your score is over 10,000. 

Scoring: 1 point for each complete set of 
information sent; 1 point for each set of data 
received and logged. No member can be 
worked to get more than one complete ex- 
change for 2 points. The sum of points will 
be multiplied by the number of different 
Sections (and continents * outside field organ- 
ization territory) in which at least one member 
has been worked and exchange effected. A 
convenient way to keep record of new and 
different Sections as you work them is to 
circle and number the name of the Section the 
first time it is written in your list. 

A lot of fun assured. See how many members 
you can work on this January Saturday-Sun- 
day weekend. And if you work anybody not a 
member, ask him “‘Why not?” It’s one of the 
big annual events. See you there. 

—F. E. H. 
~? The multiplier is the sum of the number of Sections 
and continents outside the field organization territory in 
which at least one A.R.R.L. member is contacted. But a 
single multiplier times the sum of points gives the score. 
Example: W6X XX has completed two-way exchanges 
with 57 different stations located in 31 different 


A.R.R.L. Sections and Europe and Oceania. His multi- 
plier is 33. Score? 2 X57 =114. 114 X33 =3762. 
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|} A Compact Crystal-Controlled 56-28-Me. 
Phone Transmitter 


A 25-Watt Input Band-Switching Unit Adaptable to Fixed-Station 
or Portable-Mobile Use 


BY D. D. KAHLE,* W9AUJ 


W ITH the ever increasing activity on 
the 5- and 10-meter bands, the writer felt that 
a smal] transmitter, suitable for both portable 
mobile and fixed station use and designed for 
quick changing between 5 and 10 meters, would 
be welcome to the ultra-high-frequency minded 
amateur. This unit has been designed with 
several unusual features, 


tained with the insulated type whereas 4 milliam- 
peres are obtained with the old metal-ended type. 
Ceramic material is used for insulation in the old 
type but the material in the new insulated type is 
evidently very poor for high-frequency use. Any 
resistor using ceramic insulation should operate 
satisfactorily.! 

The 807 socket is extended 





among which are a unique 
system of band-switching, a 
high-quality audio system, 
and a minimum number 
of parts consistent with 
good design and compact 
construction. 


R.F. Section 





The “5 and 10” outfit described in 
this article has some interesting cir- 
cuit features, both r.f. and audio, 
besides its physical compactness. 
With “B” consumption approxi- 
mately 150 ma. at 350 volts, it can be 
used with either the familiar a.c. 
power pack or the battery-operated 
vibrator-type supply. 


below the top of the chassis 
so that the overall height of 
the unit with the 807 in the 
socket is 634 inches. This al- 
lows the transmitter to be 
mounted in a standard 7-by- 
8-by-8 cabinet. A large hole 
is cut in the chassis to enable 
the shield, which is mounted 








The transmitter is built on 
a chassis measuring 7 by 7 by 234 inches. The r.f. 
system consists of a 6V6 metal tube as a Tri-tet 
oscillator, operating from a 20-meter crystal, and 
an 807 final amplifier. The Tri-tet oscillator is 
conventional, and the only precaution necessary 
is that the cathode and output tanks should be well 
shielded from each other, since the cathode circuit 
tunes to a frequency fairly close to the output cir- 
cuit. In the transmitter described, the cathode 
tuned circuit is mounted above the chassis while the 
output circuit is underneath. This is advantageous 
since the fact that the grid of the 807 comes out 
underneath the chassis makes an extremely short 
grid lead possible. A 250-milliampere (6.3-volt 
pilot lamp in series with the crystal barely glows, 
showing a low value of crystal current. The plate 
current of the oscillator is about 25 ma. loaded. 

The 807 is used as a straight amplifier on 10 
meters or as a doubler for operation on 5 meters. 
The grid current is about 4 milliamperes, which is 
slightly more than needed on 10 but is just about 
the correct value to drive the 807 as a doubler to 
5. It is important that an I.R.C. old-style resistor 
with the metal ends be used in the grid circuit 
of the 807. Resistors of the new insulated type, 
both 1- and 2-watt sizes, were tried but ap- 
parently the insulation loss at 10 meters is very 
high, because both heated so badly that the insu- 
lation cracked, even with no tube in the final am- 
plifier. Only 2 milliamperes of excitation were ob- 

*571 Lafayette St., Denver, Colo. ‘ - 
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on the socket, to extend 

above the chassis. 
A novel system of band-switching was designed 
for simplicity. As shown in the diagram, a single 
coil, condenser and 2-gang isolantite-insulated 





A good r.f. choke in series with the leak would prevent 
loss of this sort, since without the choke the resistor must 
carry r.f. as well as d.c. The insulated-type resistors have 
larger capacity in addition to the bakelite casing; both fac- 
tors contribute to the greater loss as compared to the older 
type.—Ebrror. 

















Compact construction features this crystal-con- 
trolled 28-56-Mc. transmitter. The case contains two- 
stage r.f. and three-stage audio systems. The r.f. 
output tube is an 807. 


20 























RK; - 100,000 
Rs — Meter 

Rs — 50.000 

Re, R 50-0 
Rs — 10,000-<« 
Rio — 500,000 
Rin — 600-oh: 
Ria — 500.000 
Ris — 100,000 
Ris — 500.000 
Riz — 75.000-« 
Ris — 12,500-« 
C) — 75-uufd 


2— 0.002 

23 — 35-uufd 
6 —— T5-upufd 
19 — 25-unufd 


100 r« 


( 
( 
(4 — 0.001 -ufd 
( 
( 


‘ESSE SE 


switch are used in the tank circuit. In an attempt 
to improve the efficiency of the 56-megacycle 
tank circuit, series tuning was chosen. Since the 
output capacity of the tube and capacity of wir- 
ing, etc., is practically all the capacity needed for 
a tank circuit of proper LC ratio for 5 meters, the 
addition of any external parallel capacity results 
in high circulating current. Because of skin effect 
and higher resistance at ultra-high frequencies, 
this high current results in reduced power output. 
With series tuning, we eliminate the disadvantage 
of additional parallel capacity and allow the cir- 
culating current to flow through the plate and 
screen leads of the tube. Since the 807 is designed 
for maximum input at 60 megacycles, it is able 
to withstand these circulating currents through 


The top-of-chassis layout. The final tank circuit is 
at the left, next to the 807 tube. Oscillator and cathode 
tank circuit occupy the right foreground. The small 
can just behind the crystal is the microphone battery 
case. Audio section is along the rear edge. 
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Fig. 1 — Circuit diagram of the r.f. and audio sections. 
Ve-watt. Re — 30,000-ohm, Il-watt. Cio — 0.002-nfd. mica. 
Ry — 600 ohms (meter shunt). ©), — See text. 
l-watt (I.R.C. Type F). Cr, Cis — 0.1-ufd. paper, 450-volt. 
2-watt. Cua — 25-ufd. electrolytic, 25-volt. 
10-watt. Ro— Meter shunt. 


1m potentiometer. 


1. 
1m. 


mm. 


n 


n 


watt. 
lo-watt. 


1 2-watt. 


l-watt. 
l-watt. 


Rie — 50,000-ohm, 44-watt. 


Ve-watt. Rig — 600-ohm, 4-watt. 


Rio — Meter shunt. 


dget variable (National UM-75). 


nica 


mica. 


idget variable (National UM-35). 
Ce, C 


7 — 0.00l-ufd. mica. 


Cs — 0.002-ufd. mica. 


tidget, double spaced (National UM- 


alternate plates removed). 


Cis, Cig — 0.1-ufd. paper, 450-volt. 
Ci7 — 0.5-ufd., 450-volt. 
T; — S.B. 


microphone transformer (Thordarson 
T-86A02). 

Te — Class-B input transformer for 6N7 (Thordarson 
T-67D89). 


Ts — Class-B output transformer, 10,000 to 3500/5000 
ohms (U.T.C. CS-33). 

RFC — 2.5-mh. r.f. choke. 

L; —9 turns No. 12, inside diameter %4 inch, turns 
spaced slightly less than wire diameter. 

Lo — 8 turns same as L). 

Ls — Same as L1. 

L4 — 3 turns No. 16, covered with spaghetti tubing. 
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the leads.? Although the tube efficiency may 
not be increased, the actual tank efficiency 
is undoubtedly increased. 

For 10-meter operation, the condenser is 
switched in parallel with the coil, and a 
by-pass condenser is switched in from the 
“B”’-plus side of the tank coil to ground. 
This arrangement results in a tank circuit 
of proper LC ratio for 10 meters. It is now 
seen that 5- to 10-meter band-switching is 
accomplished without any loss of efficiency, 
and it is highly probable that some efficiency 
is gained through the use of series tuning on 
5 meters. 

The tank condenser, 25-yuufd. maximum 
capacity, tunes about three-fourths of the 
way in on 10 and one-fourth in on 5, using 
the same crystal. The plate current of the 
807 at resonance, unloaded, on 10 meters 
is 8 ma. with 360 volts on the plate. On 56 
Me. it is about 22 ma. with the same plate 
voltage. The minimum plate current un- 

















loaded, however, is not a true indication 
of efficiency; the figures are given simply 
as a comparative value on which the ama- 
teur can base his own findings. 


Bottom view, showing the division between r.f. and audio. 
In the lower (r.f.) section, the oscillator output tank circuit 
is at the left; 807 socket at the right. The meter switch and 
gain control are in the audio section, mounted on the shield 


partition. They are operated by extension shafts from the 


Audio Equipment 


The speech amplifier and modulator were de- 
signed with the idea in mind of obtaining the best 
quality possible with standard parts. Two stages 
of speech amplification were used so that sufficient 
gain would be available for fixed station opera- 
tion. The 6J7 pentode feeds a 6G6G pentode 
driver for a 6N7 modulator. A large amount of 
negative feed-back is used from the plate of the 
6G6G to the cathode of the 6J7 to reduce distor- 
tion which develops in the pentode driver stage. 
The use of negative feed-back also cancels most 
of the hum in the first two stages and reduces 
the overall gain to a usable value for carbon- 
microphone operation. No decoupling filter is 
necessary in the 6J7 plate circuit. A 50- or 100- 
uufd. fixed condenser from cathode to ground in 
the 6J7 stage may be necessary to prevent r.f. 
feedback in the audio system, although it was not 
used in the original model. The 12,500-ohm 2- 
watt resistor is used to drop the plate voltage of 

2 At least at the plate voltage used by the author. A good 
by-pass condenser must be used from screen to ground, and 
the lead from the switch to the ground side of the condenser 
made direct and short.—EbrrTor. 





























panel. 





the 6G6G to 180 volts. The 6G6G was chosen as a 
driver principally because of its better driving 
capabilities and lower heater current. 

With the assistance of W9CJJ of KFEL, a 
complete test was made on the audio system. The 
results were surprising indeed. The unweighted 
noise level measured — 44 db. The overall re- 
sponse from the grid of the 6J7 to the secondary 
of the modulation transformer, measured from 
zero level at 1000 cycles, was found to be flat 
within 2 db from 50 to 12,000 cycles. The total 
harmonic distortion measured 9 per cent at 20 
watts input to the final amplifier with 100 per 
cent modulation. 

It may seem strange that a single-button micro- 
phone is used after all the talk about the high- 
quality audio system, but the microphone used is 
a telephone type F-1 which has excellent quality 
for a carbon microphone. However, the idea in 
mind in giving information on response, noise 
level and distortion is to show what can be ob- 
tained from standard low-priced components, 
negative feed-back and proper design. The type 
F-1 microphone, however, sounds very good on 


Fig. 2 — Power supply circuit. 

T — Power transformer, 350v. each 
side c.t., 145 ma., with 5- and 
6.3-volt filament windings 
(Thordarson T-70R62.) 

C), Co, Cg — 8-ufd. electrolytic, 500- 
volt. 

Li, Le — 8-henry, 150-ma. (Thordar- 
son T-13C30). 

R — 25,000-ohm, 25-watt. 
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Swi, Swe — S.p.s.t. toggle switches. 


oy 


the air button will not sound nearly as 
good a as those which have been in 
telephor e have been operated above 1.5 


volts ar good many cases the carbon is 





‘“frozer ting these buttons at 1.5 volts 
improve juency response because of the 
reduced ibout 10 milliamperes) through 
the pri e input transformer. These but- 
tons ar ible from the Western Electric 
Compa! st of $4.50. Since they operate at 
such k nt, a standard 1.5-volt flashlight 
cell car to supply current to them. 

Ther ect next to the Thordarson mod- 
ulator-in] nsformer is the microphone bat- 
tery cas made of two pieces of 14 ,-inch 
wall br The plug-in part consists of a 
piece of nside diameter by 24-inch long 
tubing, ral flashlight spring soldered to 
a piec plate and the plate in turn sol- 
dered t bing; after soldering, the excess 
mater | off in a lathe. A hole is cut in the 
chassis e of bakelite with a brass ma- 
chine 1 off flat and inserted in it is 
mounts th the chassis. This screw acts 
as the | erminal for the battery. A piece 
of 13¢-ir e diameter tubing is cut three- 
fourths long and two spade lugs for 
mountir lered on the inside. This piece 
of tubit ind tapped for a %% screw 
and tl ersunk for this screw. The 
batter) | in the case and then slipped 
into tl ng which is mounted on the 
chass screw tightened, holding the 
battery firmly in place. The case can be 
chron r about 50 cents. The head of 
the |} omes out on the side of the 
chassis, s drilled in the cabinet so the 
batter moved without taking the chas- 
sia fros acid 

The: n-off’”’ switch is incorporated 
on the g 

For phone operation, it is neces- 
sary that e stage of preamplification such 
as a 6J7 |. The microphone battery case 
and trai hould be removed to make 
room for , resistors and condensers. The 
rest of t fier need not be changed. Nega- 
tive fe not necessary on the preampli- 
fier stag tortion should be very low. The 
additior r a preamplifier stage will not 
cost any 1 in the battery case and trans- 
former uld probably be well worth 

Tv To Feeders 
Z Antenna tuning unit. 

L — 4turns ), diameter 134 inches, spaced 4 inch. 
C — 50-uufd. variable 
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while to use a crystal microphone if the transmit- 
ter is to be used for fixed station operation most 
of the time. 


Power Supply and Metering 


The entire unit is operated from a 150-mil- 
liampere 350-volt supply for fixed station opera- 
tion. Although most amateurs have such a power 
supply or the parts for one lying around, the cir- 
cuit diagram and list of parts is given in Fig. 2 
for those who would have to purchase one. The 
regulation is excellent considering that at 25 
watts input to the final, 100 per cent speech mod- 
ulation does not kick the plate-current meter 
downward. At 22 watts input, the plate voltage 
drops to 330 volts and the plate current is about 
66 ma. This input presents a load impedance of 
5000 ohms to the modulator. 

A vibrator supply can be made up for portable- 
mobile operation by using two 75-milliampere 
300-volt units in parallel. The heater drain of the 
transmitter is 2.6 amperes. 

The oscillator plate, final grid, final plate, 
and modulator plate currents are measured by 
means of a 10-milliampere meter and a 2-circuit 
4-position switch. The shunts are made by buying 
one Mallory-Electrad 10-watt, 2-ohm wire wound 
resistor and 4 extra clips. Three 100-milliampere 
shunts can be made from one resistor and soldered 
across the switch terminals. It is very easy to 
make these shunts. The ceramic tubing on which 
the resistance wire is wound can be broken very 
easily with a pair of side cutters and the clips put 
on and adjusted with a standard 100-ma. meter 
so that the 10-mil meter will read about 95 ma. 
with the standard reading full scale. Then the 
resistance wire can be filed off until 100-milliam- 
pere full scale reading is obtained. This system is 
practically as cheap as the plug and jack system 
and is much more convenient. 

A 500-ohm resistor is connected across the 
switch terminals measuring the grid current. 
This resistor across the 10-milliampere movement 
does not affect the meter reading and, of course, 
the meter being shunted across it does not affect 
the grid current to the final. 


Antenna Coupling 

For fixed station operation, link coupling is 
used to an antenna coupling system. Fig. 3 shows 
the diagram. This coupling system is very simple 
and allows either tuned or untuned feeders of any 
impedance to be matched to the transmitter. 
Voltage-fed feeders are usually connected near 
the ends of the coil while current-fed feeders are 
connected closer to the center. By adjusting the 
position of the clips on the twisted-pair line, any 
degree of coupling can be accomplished. This 
system is usually correctly tuned when the final 
tank condenser tunes to resonance in the same 
place loaded as it does unloaded. Care must be 
taken to keep the clips in the same electrical 
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position on each side of the center of the coil. 
If tuned feeders are used on an antenna for 5 and 
10 meters, and if they are voltage fed on both 
bands, then it is possible that no change in the 
adjustment of the clips will be necessary and only 
the condenser need be retuned. For portable 
mobile operation, a better coupling arrangement 
would be had by tapping on the tank coil with a 
single-wire feeder. 

The pictures show fairly well the parts place- 
ment and it is suggested that the constructional 
design be followed closely to insure efficient oper- 
ation. No trouble should be experienced provided 
the circuit constants are duplicated. This unit 
operated exactly like the preceding “haywire” 
model with the exception of the r.f. feed-back as 
mentioned above. All ground and by-pass con- 
nections should be as short as possible, and in the 
r.f. stages should be made to the same point in 
each stage wherever convenient. It will be a sim- 
ple, foolproof transmitter and with a reasonably 
good antenna will provide many reliable contacts 





Dual-Frequeney Calibrator 


Continued from page 4! 


quency can be estimated or, if desired, compared 
with some standard such as an audio-frequency 
oscillator, a piano or a mouth-organ. 

The edges of the new 160-meter band and the 
20-meter ’phone band are not multiples of 100 ke. 
They can be determined closely by interpolation, 
however, or with a strong signal, by performing 
the measurement at the second harmonic (1750 
ke. X 2 = 3500 ke., 2050 ke. X 2 = 4100 kc.). 


Images in Superhet Receivers 

Other than the necessity for always starting 
with some known harmonic, there is an addi- 
tional precaution which must be observed when 
the calibrator is used in conjunction with a super- 
heterodyne receiver. Misleading calibrations or 
measurements can result from the presence of 
images. Unless the images are recognized and 
ignored, the calibration or measurement will be 
in error. Suppose we want to locate 7000 ke. with 
a 1000-ke. harmonic and the receiver i.f. is 465 
ke. If the selectivity of the receiver is not ex- 
tremely high, the 7000-kc. frequency will appar- 
ently occur at two points close together. One is 
correct, the other is an image of 8000 ke. 

When the receiver is tuned to 7000 ke. the local 
oscillator is at 7465 ke. Now if the receiver is 
tuned to 6070 ke., the 7000-ke. signal may beat 
with the oscillator to produce the i.f. at 465 ke. 
and the same signal will be heard again at 6070 ke. 
7000 ke. — (6070 ke. + 465 ke.) = 465 ke.). 
Similarly, the image of the 8000-kc. harmonic will 
appear at 7070 ke. Therefore, signals may be 
heard at 7000 ke. and 7070 ke., with 7070 kce., the 
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image, being the weaker of the two. This is not 
too confusing with 1000-kc. harmonics but could 
be quite difficult with 100-kc. harmonics because 
of their closer spacing. With a 465-ke. if. and 
100-ke. harmonics there would be an image 70 kc. 
above (or 30 ke. below) each calibration point. 
Fortunately, however, the natural attenuation 
of the 100-ke. harmonics with increasing fre- 
quency is sufficiently great so that, in most cases, 
the images are barely discernible. 

The problem of images becomes more serious 
as the frequency is increased because the fre- 
quency difference between the image and the 
correct frequency becomes a smaller percentage 
and, therefore, the receiver selectivity to images 
becomes less. By careful observation, with the 
knowledge that images may be present, incorrect 
measurements will be avoided. Once the images 
are recognized, their presence will cause no great 
concern. 

The various controls for the crystal calibrator 
were designed to provide flexibility so that the 
instrument can be placed on the operating table 
and permanently connected to the station re- 
ceiver. In addition to its application for frequency 
measurement and checking, the calibrator can 
be used to indicate dead spots or low sensitivity 
areas in any one tuning range or seriously de- 
creased sensitivity from one range to another. 
After the mechanics and technique of using the 
calibrator have been learned, the instrument will 
prove to be a valuable adjunct to any amateur 
station. 


Continued on page 19 


Below are given some of the manufacturer’s 
data: Direct interelectrode capacities: 


Grid-plate eee coeccses eeere 4.8 ppfd. 
Grid-filament Saaleceaie sar a 8.7 pyfd. 
Plate-filament be akowed 12 pyfd. 


Class-C telegraphy at maximum plate voltage: 


2000 volts 
— 160 volts 
330 volts 


D.c. plate voltage 
D.c. grid voltage 


Peak r.f. grid voltage 


D.c. plate current 250 ma. 
D.c. grid current 40 ma, 
Driving power, approximate 12 watts 
Power output, approximate 375 watts 


T. M. F. 


xe Strays “Ks 


A lady to whom W2GVZ recently delivered a 
ham message wrote a note of thanks and in- 
cluded, ‘‘I have a son in California who was an 
amateur once, but now is earning a nice salary and 
has his own home.” 

Cheer up, hams!! 
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The circuits of Section Three NCR. The large circle 
in the center indicating Fresno is the same as the 
picture of the radio stations. 


cisco, extends from Honolulu to Seattle and San 
Diego. The District Circuit, controlled by NDH, 
San Francisco, reaches from San Francisco to the 
four states, California, Nevada, Utah, and Col- 
orado. Section Three participates in these circuits 
through NDO on the Western Net and CX12B 
on the District Circuit. Circuits confined to 
Section Three are the Section Circuit from Fresno 
to the four-unit headquarters at Turlock, Fresno, 
Lindsay and Bakersfield, and the unit circuits. 
The units each maintain two control or guard 
transmitters. One of these is on the Section cir- 
cuit and the other is the unit control station. 
The unit control station contacts the individual 
radio stations of the members of the unit. Each 
unit conducts its own drill on its own frequency. 
Drills usually last two hours and are held 
weekly. For approximately 30 minutes Navy 
Radio NPG broadcasts naval reserve information 
to all members of the District. By means of the 
circuit plan it is possible to send information or 
dispatches from the District headquarters to 
any reservist at his own radio station in his 
home and receive answers via the other circuits 
in a short time. All communication is done on 
c.W. 

The references made to stations and radiomen 
are made in their amateur station calls, although 
each radioman also has a Naval Reserve call 
assigned him for use on Navy frequencies. Each 
unit has several men enlisted as seamen who are 
training to become either radiomen or signalmen. 
This offers an excellent chance for young men 
who want to develop into radiomen or signalmen. 
They are given free training. Qualified radiomen 
are enlisted in rates as radiomen. Inquiries should 
be addressed to U. S. Naval Communication 
Reserve Commander, 105 Market Street, San 
Francisco, Calif. 

Two interesting phases of the NCR work are 
the training duty at sea and at the Naval Re- 
serve Aviation Bases, and the Emergency Com- 


The site of emergency communications by N6DXG, 
N6ENA, N6FPW and N6GBT during snow disasters 
marooning severe! hundred people in the Sierra Moun- 
tains. 
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munication services rendered in cases of local 
disasters. Many radiomen train annually as 
radiomen on ships of the U. S. Navy at sea, or as 
radiomen in planes of the U. S. Navy operating 
out of Naval Reserve Aviation Bases. Section 
Three radiomen have cruised to Alaska, China, 
Hawaii, Panama, Mexico, South America, as 
well as the coastwise cruises. As this is being 
written, a Unit Three yeoman Is on his way to 
Honolulu on NCR training duty. 

One of the most fascinating branches of the 
work is the emergency communication service 
which is performed whenever disaster strikes 
Many articles have appeared in QST about this 
type of service, so only a summary is given here 
of the emergency services performed by Section 
Three during the last few years. Unit Five, 
Bakersfield, furnished the emergency communi- 
cations needed for six days when a cloudburst 
derailed and buried a portion of a train in the 
Tehachapi Mountains. Unit Three provided 
emergency communications when a California 
State Prison Camp was cut off from the outside 
world for weeks by exceptionally heavy snows. 
Radiomen N6DXG, N6ENA, N6GBT, N6CLB 
and N6FPW furnished communications con- 
tinuously until roads were reopened and ’phone 
lines up again. The same combination handled 
emergency communication service when it was 
necessary to relay word back to snowplow crews 
to open a little used road, covered with 12 feet 
of snow at Hume Lake, so a woman could be re- 
moved to a hospital in Fresno, 70 miles away, for 
an emergency appendicitis operation. By use of 
NCR radio circuits, word reached the California 
State Highway Camp, isolated by snow and with 
‘phone lines down. Roads were opened and the 
woman was brought out and the operation per- 
formed successfully all within eight hours. 

All units have aided in Flood Emergency 
communication work. Unit Three and the Section 
Staff were called upon twice last winter for such 
service. Members of Section Three Staff and of 
Unit Three spent 82 hours in the air in searching 
planes last spring, flying over snow-covered 








N6GBT in rear cockpit ready for flight as radioman 
in U. S. Navy plane. 
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This shows the Section Three headquarters radio 
room at the Fresno Airport. Transmitters operating 
on district, section and unit circuits are shown: Left 
to right, CX12B, NDO, CC12C, Supervisor N6CXM, 
Radiomen. Back row: N6ONWN, N6OIBU, N6GUR; Front 
row: N6JDU, N6JHM, N6OBRU. 


mountains, searching for a lost airliner, passen- 
gers and crew. 

The U. 8S. Naval Communication Reserve 
offers amateurs an opportunity to communicate 
on circuits that really perform, an opportunity 
to become proficient in radio communication 
work, training duty as radiomen at sea with the 
U. S. Fleet, training duty in the air as radiomen 
in the planes of the Naval Air Bases, a chance 
to be a part of an efficient emergency disaster 
communication system and a rating in the Naval 
Reserve that is recognized by the U. S. Navy. 
The Naval Communication Reserve serves the 
amateur as a large Radio Club with a local 
chapter in his home town and chapters in most 
of the cities of the United States. The Club is the 
amateur’s dream of the ‘Club with its own radio 
station, circuits, club house and real operators 
as members.” 





Book Review 











Electrolytic Capacitors, by Paul McKnight Deeley ; 
276 pages, profusely illustrated. Cornell- 
Dubilier Electric Corp., South Plainfield, N. J. 
Written in a most readable manner by the chief 

engineer of the Electrolytic Division of Cornell- 

Dubilier Electric Corp., Electrolytic Capacitors 

constitutes the first treatment of the subject 

which may be called complete. 


While it does not divulge details of processing which might 
be termed “trade secrets,” it is, nevertheless, an excellent 

irce of technical information on the theory, construction, 
characteristics, testing and application of electrolytic capaci- 
ors of all types. Numerous block drawings and charts are 

ed to illustrate the various steps in fabrication and to 
demonstrate the influence of each of the many factors 
nvolved 

The book concludes with an appendix describing the 

nstruction of simplified measuring and testing equipment. 


—D.H.M. 
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Ama- 


ue 


oles 
teure 








Country 





Fridtjof Nansen Land (Franz Josef Land). . 


Galapagos Islands 
Gambia 
Germ any 
Gibraltar 
Gilbert & Ellice Islands and Ocean Island 
Goa (Portuguese India 

Gold Coast (and British Togoland 
Gough Island 

Greece 

Greenland 

Guadeloupe 

Guam 

Guatemala 

Guiana, British 

Guiana, Netherlands (Surinam 
Guiana, French, and Inini 
Guinea, Portuguese 

Guinea. Spanish 

Haiti 

Hawaiian Islands 

Hejaz 

Honduras 

Hong Kong 

Hungary 

Iceland 

Ifni 

India 

Iran (Persia 

Iraq (Mesopotamia 

Ireland, Northern 

Irish Free State 

Isle of Man 

Italy 

Jamaica 

Jan Mayen Island 

Japan ‘ 

Jarvis Island, Palmyra group 

Java eee 

Johnston Island 

Kenya ; 

Kerguelen Islan nds 

Kuweit 

Laccadive Is lane is 

Latvia 

Leeward Islan is 

Liberia 

Libya 

Liechtenstein 

Lithuania 

Luxembourg 

Ma au 

Madagascar 

Madeira Islands 

Maldive Islands 

Malta 

Manchukuo 

Marianas Islands 

Marshall Islands 

Martinique 

Mauritius 

Mexico 

Midway Island 


Miquelon and St. Pierre Islands 
Monaco 

Mongolia 

Morocco, French 

Morocco Spar ish 

Mozambiqu e 

Nepal 


Netherlands 
Netherlands West Indies (Curacao 
New Caledonia 
Newfoundland and Labrador 
New Guinea, Netherlands 
New Guinea, Territory of 
New Hebrides 
New Zealand 
Nicaragua 
Nico bar Isl inds 
Nigeria (British Cameroons 
~ lue 

Non-Federated Malay States 
Norway 
Nyasaland 
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ZD2 
ZK2 
VS3 
LA 
ZD6 


» YJ 


Country 
a a 
Palau (Pelew) Islands 
Palestine. 
Panama 
Papua Territory 
Paraguay. . 
Peru 
Philippine Is lands 
Phoenix Islands 
Pitcairn Island 
Poland... abaaokal 
Portugal 
Principe and Sao Thome Islands 
Puerto Rico 
Reunion Island 
Rhodesia, Northern 
Rhodesia, Southern 
Rio de Oro 
Roumania 
St. Helena 
Salvador 
Sardinia 
Samoa, American 
Samoa, Western 
Sarawak 
Saudi Arabia 
Scotland 
Seychelles 
Siam i 
Sierra Leone. 
Socotra 
Solomon Is lands 
Somaliland, British 
Somaliland, French 
Somaliland, Italian 
South Georgia 
South Orkney Is lands 
South Shetland Islands 
Southwest Africa 
Soviet Union: 
European Russian Socialist Federated 
Republic 





White Russian Soviet Socialist Republic. . 


Ukranian Soviet Socialist Republic 


Transcaucasian Socialist Federal Soviet 
| ree ne ee 
Uzbek Soviet Socialist Republic (Uzbekistan 


Turkoman Soviet Socialist Republic 
Asiatic Russian S.F.S.R. 
Sps 1in. 
Straits ‘Se ttlements 
Sumatra . 
Svalbard (Spitzbergen 
Sweden 
Switzerland 
Syria 
Taiwan (Fe ormosa 
Tanganyika Territory 
Tangier Zone 
Tannu Tuva 
Tasmania 
Tibet... ' 
rimor, Portug 1ese 
Togoland. French 
Tokelau (Union) Islands 
Tonga (Friendly) Islands 
Transjordan 
Trinidad and Tobs zo. 
Tristan da Cunha 
runisia. , ; 
Re , 
lurks and Caicos Islands 
Uganda ae 
Union of South Africa 
United States 
Uruguay...... 
Venezuela — 
Virgin Islands 
Wake group 
Wales 
Ww indward Islands 
Wrangel Island 
Yemen 
Yugoslavia 
Zanzibar. 
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..HP 


VK4 


.ZP 


OA 
KA 


. VR6 
SP 
‘CT 


K4 
FR8 


VQ2 
LE 


YR 


.ZD7 


Ys 


_KH 
‘IM 


VS5 


GM 
VQ9 
HS 
ZD1 


VR4 
VQ6 
FL8 


VP8 
VP8 
VP8 
Z33 


Soviet 


J9 
VQ3 


VK7 


CR10 
FDS 


VR5 
ZCl 
VP4 
ZU9 
FT4 
TA 
VP5 
VQ5 
ZS 
.W [N] 
CX 
YV 
KB4 
KC6 
GW 
VP2 








A Signal-Metering Valve 


i Different Approach to the Limitation of Signals and Noise 
Peaks in Receivers 


BY H. 0. TALEN,* WOPY@ 


of methods has been devel- 
signal and noise peaks which 
loudspeakers and earphones so 
es. Some of the devices are ap- 
termediate frequency channel in 
receiver, others to the detector 
but very few to the high- 
in the receiver. 

ngement to be described is one 
| during a series of experiments 
ver of the tuned r.f.-regenera- 
It has not been tried out here 

ne line-up as yet. 


The Problem 
rks, static and heavily modu- 
a natural but disconcerting 
to and through the first tuned 
ver. Fading signals, especially 
in” to an R9+-+ are equally 
receiver which has little or no 

ntrol action. 

been pointed out by J. J. 
tation of signal and noise peaks 
in the earlier circuits in the 
the high-Q tuned circuits are 
lifficulty involved depends pri- 
nsensitivity and relatively slow 
jority of limiting devices 
usual methods involving addi- 
grids of the r.f. or i.f. tubes 
te and difficult to apply at high 
imerous attempts have shown. 


The Approach 
s usually operated as a Class- 
gned to permit signal-voltage 
it in excess of those required 
| levels ordinarily encountered. 
ise peaks, ete., come through 


St. Louis, Mo. 
February, 1936, and April, 1936. 




















without much hindrance. If the grid voltage 
range of the input circuits is too limited, cross 
modulation effects and partial demodulation may 
be expected. 

In spite of these threatened disadvantages, it 
was decided to experiment with an r.f. stage with 
severely limited grid voltage range, and if possi- 
ble, to make use of any rectification which oc- 
curred on voltage peaks to reduce the amplifier 
gain with a minimum of time lag. In any event, 
the control tube, or “signal metering valve” was 
to be followed by a regenerative detector and 
audio channel (or i.f. amplifier) to bring the signal 
up to the required level. 

A little attention to the radio textbooks 
brought out the fact that opposite changes in 
plate current are produced by grid-leak detee- 
tors and plate or grid-bias detectors, i.e., strong 
signals cause a decrease of average plate current 
in the former, but an increase with the latter 
type. It was learned also that a grid leak detector 
may be expected to produce about three times as 
much change in average plate current as a grid- 
bias detector. 


Bridge Circuit Possibilities 

In order to make use of the characteristics 
mentioned a bridge circuit, in which the opposite 
effects would tend to balance the branches, sug- 
gested itself. A double triode was chosen for the 
first trial, even though feedback troubles could be 
expected. Accordingly, the circuit shown in Fig. 
1 was set up, using one of the triodes as a grid- 
leak biased amplifier and the other as a cathode- 
resistor biased amplifier, both expected to operate 
at times as rectifiers. 

It will be noted that the grids are driven in 
phase and that the two plates are connected to 
opposite ends of a unidirectional center-tapped 
winding in such a manner that the fields pro- 
duced by the two plate currents will cancel each 


Fig. |1—Circuit arrangement of the signal-metering 
valve, using a double triode. In the author's receiver 
this circuit is inserted between a tuned r.f. stage and 
a regenerative detector. The coils have the usual con- 
stants for interstage applications; in the output cir- 
cuit, L; has three turns each side of center-tap, L2 l4 
turns total, for operation in the 14-Me. band. Other 
constants are as follows: 

C)—100 pufd. Ca—0.005 ufd. 
C2—250 pufd. Ri—1 megohm. 
Re—5000-ohm variable. 

X—tap for negative feed-back (see text). 
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The man with an autodyne receiver ought to 
turn out to be a pretty good operator—he has 
to cope with so many things, such as noise 
and interference, which the superhet owner 
has a chance to overcome. Except for audio 
limiters, practically all noise-reducing circuits 
have been aimed at owners and builders of 
superhets. The experimental circuit described 
here, however, is an exception—it can be used 
with either type of receiver, and it should not 
be hard to add it to a plug-in coil t.r.f. set. 
Certainly worth a trial if you're in a noisy 
location. 











other, more or less. Assuming that the charac- 
teristics of the triodes are identical, and that they 
are operated at the same grid and plate voltages, 
the cancellation of the fields should be substan- 
tially complete, which is borne out fairly well in 
practice. By shifting the operating point of either 
triode with respect to the other, signals will be 
passed ‘through because of the unbalanced condi- 
tion. 


Demodulation and Cross-Modulation 


A milliammeter in the cathode lead of the sig- 
nal valve shows a tendency to follow the modula- 
tion on strong signals, indicating demodulation of 
the peaks. For this reason and others, it is to be 
expected that the individual plate circuits carry 
harmonic currents, portions of which do not 
balance out in the common return to the cathode. 
However, the resultant signals, judged by the 
loudspeaker output, have not suffered sufficient 
distortion to make them any less acceptable, 
without being hyper-critical about them. Part of 
the explanation may lie in the fact that the 
“knee” of the resultant curves C in Fig. 2 be- 
comes decreasingly sharp as minimum gain is 
approached. The least demodulation will occur 
when operating midway between the knee and 
plate current cut-off, a point dependent more or 
less on the operating conditions otherwise chosen. 

During the time that the signal valve has been 
in use, no moderate cases of cross-modulation 
have been observed which could be attributed 
directly to this part of the receiver. As usual, the 
very powerful local ‘’phone signals effectively 
blanket any weak signals in their vicinity on the 
band 

Choice of Tubes 

The experiments with the signal metering 
valve conducted to date have been confined to 
the use of the double triode, 
admittedly to save the work of 
installing an extra socket and 
the wiring for a pair of rf. 
pentodes. The latter tubes 
should cause less trouble from 
feed-back between the plates 





kept reasonably small, should be close wound and 
placed near the ground end of the following grid 
coil. 

As a further means of controlling oscillation in 
the triode signal valve, the by-pass condenser, 
(';, from the center tap of the plate coil was dis- 
connected from ground and connected about 34 
of a turn from the ground end of the triode grid 
coil (point X in Fig. 1). This is an application of 
the circuit trick discussed in an article in QST' for 
March, 1938,? giving negative feed-back of cur- 
rents in the plate return lead. With this arrange- 
ment, which may or may not give exact neutral- 
ization, the triodes become stable enough to work 
between a regenerative r.f. pentode and a regen- 
erative detector without interlocking of the two 
except when the regenerative gain in the first 
circuit is materially advanced. 

The grid circuit of the signal valve tunes rather 
broadly due to the loading effect of the grid- 
cathode resistances. In a superheterodyne or 
other receiver with automatic gain control voltage 
provided by means other than that described 
here, the signal valve circuit with both grids 
biased directly, instead of having one of them 
biased by grid leak, could be incorporated either 
as an r.f. or an i.f. amplifier. In the latter applica- 
tion, the need for providing a center-tapped plate 
coil would not present the same difficulties as in 
the high-frequency end, particularly in a multi- 
band receiver. 

In Fig. 2 are shown some grid voltage-plate 
current curves to illustrate the effects which may 
be expected from the arrangement in Fig. 1. For 
the sake of simplicity, no consideration is given to 
the fact that the plate current of the grid-leak 
triode (A) depends upon the combined effect of 
the signal voltage and the bias developed across 
the leak by the grid current. 

In Fig. 2 (b), the triodes have equal bias and 

2H. O. Taler ‘A Feed-Back Compensator for R.F. 
Circuits,” QST, March, 1938. 


¢ 


Fig. 2—Illustrative§ grid-voltage plate-current 
curves for the double triode. .1is the grid-leak section; 
B the cathode-biased section. Curves marked ‘*C”’ 
are obtained by subtraction, for the condition of equal 
bias in (b) and for various differences in bias in (a), 
(ce) and (d). The vertical line does not represent zero 
bias but instead is intended to show the point of 
operation, or no-signal plate-current point, of triode 
i. For practical tubes, the **C”’ curves will slope up- 
ward at the right instead of being exactly horizontal. 








and control grids. In the triode 
set-up, the plate coils must be (A) 
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(B) (C) (D) 








the “gain curve”’ is a horizontal line, C. In Figs. 
2(c) and , the curves have been separated by 
increasing the cathode bias on triode B. The grid 
leak of t A is returned directly to the com- 
mon cat! onnection and the bias developed 
on grid ubstantially independent of the 
chang iitage drop across the cathode 
resistor thin limits. 

As t Terence in bias is increased, the re- 
sultant C) begin to have sufficient slope to 
indicat fication through the signal valve. 
Strong sig ind noise peaks can be amplified to 
the full « t of the slope, but beyond that they 
can cau e change in the net voltage fed 
to the n¢ tage, and accordingly the peaks are 
cut off or pressed so far as the following cir- 
cuits ar rned. In practice, the limitation of 
the pea idily appreciated, and the absence 
of nois and blaring signals is a pleasant 
relief for h the price paid is a loss of part of 
the over n otherwise available from the r.f. 
stage ck to control purposes. 

If the n triode B is gradually made less 
negati' that on grid A, a similar series of 
effects v e obtained, as in Fig. 2(a). It may 
be nec« to apply an actual positive bias to 
the grid le B to obtain a sufficient separa- 
tion of t teristic curves. 

fuiomatic Gain Control 

Asn |, the triode A, with grid-leak bias, 
tends t ts operating point to a lower plate 
current, s equivalent to moving its operat- 
ing cur’ the right. The decreased current 
should e effect of lowering the voltage 
drop acr e cathode resistor, thereby reducing 
the bia triode B. The latter triode, on the 
other | | tend to draw a higher current, 
equival moving its curve to the left by a 
relative mount. The net effect (when the 
bias or is the bias on A) is to reduce the 
slope ¢ ultant curve C, and therefore to 
reduce t tive gain of the signal valve. The 
lengt! near” portion of the slope also 
decreast rtain minimum which is a func- 
tion of t ture of the E,-/J, characteristic 
of the tr near plate current cut-off. 

The! rease in plate current caused by a 
strong in be observed on a milliammeter 
in the r plate lead, and amounts to as 
much ent of a total current of from one 
to two! peres. The a.g.c. action, if any, on 
weak sig mportant only as it concerns 
fading, xperimental proof of such action 
has beer pted. 

The | etting of the adjustable cathode 
resistor be found readily enough by ob- 
serving t at which minimum signals are 
obtair n increasing the resistance until 
a sat rnal level, or the maximum toler- 
able 1 is reached. The “minimum’ 
setting upon the value of grid leak R, 
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and the plate voltage used. In the experimental 
set-up, a one-megohm leak worked more satis- 
factorily than a half megohm or two megohms, 
The plate voltage was kept at about 90 volts, 
which may or may not be the optimum value. 


Volume Expansion 

From the foregoing discussion, it is apparent 
that a limited degree of ‘“‘volume expansion” 
could be obtained by operating grid B at a more 
positive potential than grid A. It may also be 
noted that, when the biases are adjusted for low 
output with a.g.c. action, a strong carrier will 
reverse the relation of the biases and volume ex- 
pansion will occur, particularly on modulation 
peaks. Under these conditions, the louder signals 
on the band come through with very little back- 
ground and heterodyne noise. Transient peak 
voltages continue to be limited by the signal- 
valve action. 





*Phone “ Splatter ”’ 
(Continued from page 29 

not take into account practical limitations usually 
encountered in actual practice. As a matter of 
fact, it is safe to say that because of the above 
considerations most amateur stations cannot be 
modulated 100 per cent.2 The remedy for the 
above condition lies in decreasing the Class-B 
plate-to-plate load, thus increasing both the peak 
current of the tubes and the value of minimum 
plate voltage. Although this procedure will cause 
overload for a sine-wave signal, for speech pur- 
poses the tubes are operating well within their 
average-current and plate-dissipation limits. In 
fact, it is possible to obtain a considerable 
amount of speech power by decreasing the plate- 
to-plate load to the correct value.’ In conclusion, 
the iatelligent use of the automatic modulation 
control circuit and the correct adjustment of the 
Class-B modulator will result in a clear-cut under- 
standable signal which requires a minimum of 
band width and which causes a minimum of 
interference to adjacent channels. 

- Provided good design principles are followed, however 
the well-known tendency to use more than rated plate 
voltage, plus “conservatism” in providing more than 
enough audio power, account for the fact that there is a 
good deal of actual overmodulation.—Eb1ror. 


3 For design information, see Anderson, “Speech versus 
Sine Waves,” QST, March, 1938.—Eprror. 


Se Strays “es 
« . 

When WITS sent his msg nr 73 in the recent 
SS Contest, W7CMB replied with his nr 88. 
When ITS sent his msg nr 88, VE3GT answered 
with his msg nr 73. 

W2QY says, “The wiring arrangements of too 
many ham transmitters are not so well suited for 
the label ‘Underwriter’s Approved’ as for the 
version *‘ Undertaker’s Approved!’” 
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HOW WOULD YOU DO IT? 








During the past year or two, Our Hero has 
uncovered many worth-while kinks of general 
interest in his search for solutions to his vari- 
ous problems. He feels, however, that the pur- 
pose of the Problem Contest would be better 
served if others brought their problems out 
into the open. He believes there are many 
knotty problems of general interest which pop 
up from time to time in the experiences of 
other amateurs. 

If you have a problem of general interest, or 
know of someone who has such a problem, 
why not jot it down on a card and mail it to 
the Problem Contest Editor, @ST, West Hart- 
ford, Conn., and see what the gang can do 
with it? Even if you already have a solution, 
perhaps a better one can be found. 

We shall endeavor to use as many as possible 
of the problems submitted. How about it? 











ANTENNA SWITCHING WITH 
CONSTANT LOADING 


I. WILL be remembered that Problem No. 
22 (see QST for October) involved switching the 
transmitter to any one of several antennas of 
various types and, at the same time, maintaining 
constant transmitter loading so that the trans- 
mitter might be switched quickly from one system 
to another without adjustments of any kind. 

All solutions received run along similar lines. 
A separate antenna tuner is pro- _ 
vided for each antenna system. 
Low-impedance lines lead from 
the antenna couplers to the 
switching arrangement, and thence 
to a link, coupled to the output- 
amplifier tank circuit. Some 
means, such as a variable link, is = / 
provided for each antenna tuner ; 
so that coupling may be adjusted A 
to the desired degree. 

Fig. 1 shows various antenna- 
coupler arrangements. The ar- ANT 
rangement at A is especially suit- 
able for 400-, 600- or 800-ohm 
lines although it is sometimes 
used with tuned lines. The system 
at B will be recognized as the 
series-parallel tuner used com- 
monly with tuned lines feeding 


Tw 


/ plished by providing a swinging 
link winding or by tapping the 
B 


at D. W8SOMM suggests the arrangement shown 
at E in which variable condensers are eliminated 
by the use of a variable-inductance coupler. 

In A and C, the tank circuit should be capable 
of tuning to resonance at the operating frequency. 
At B, the size of the coil will have to be adjusted 
experimentally for the feeder length and fre- 
quency at which it is to be used. The size of the 
variable inductance coil at E will also depend 
upon the characteristics of the line with which it 
is to be used. The inductance should vary from 
0.25 to 1 microhenry per meter for medium low- 
impedance lines. For tuned lines, the inductance 
should vary from about 5 microhenrys per meter 
to zero, depending upon feeder length. 

The various schemes for switching the low- 
impedance link lines from one antenna coupler to 
another are shown in Fig. 2. At A, a pair of ganged 
rotary switches selects the proper link line while 
the d.p.d.t. switch or relay switches the particular 
antenna in use from transmitter to receiver. The 
arrangement at B, suggested by WIFHH and 
WI1KEN, is the same except that one side of each 
link line is common so that a single rotary switch 
unit may be employed. 

At C, a system of two d.p.d.t. switches by 
W3HDI is used to take care of as many as four 
antenna systems. At D, is the system of plugs and 
jacks used by W2JQM. 


- Adjustment 


between the link line and the an- 
tenna coupler should be provided 
in each case. This may be accom- 


ANT A 
' . . 
As mentioned previously, some 
means of adjusting the coupling 
oe 


) link line on the antenna tank coil. 
The output amplifier tank coil 
should also be provided with a 
variable link to permit adjust- 
ment of coupling and to remove 
d.c. voltage from the link line. If 


NT 
one of the antenna systems in use 
employs a low-impedance line of 
70 ohms or thereabouts, the 


A 


t 
— 


transmitter should be first tuned 
and adjusted for proper loading 


Zepp or center-fed antennas. At ~ D . E ” with this antenna system. The 

C is shown the method of cou- a. oes ee eee output tank circuit coupling 
systems. A — For medium im- 

pling to a simple voltage-fed an- pedance transmission lines.B — ‘Should be fixed for this antenna 

tenna or to a single-wire trans- For tuned lines. C—For volt- system and the coupling for the 

mission line. An antenna fed with #8¢-fed antennas or single-wire other antenna systems should be 
transmission lines. D — Low- ” 


a low-impedance cable line needs 
no adjusting coupler as indicated 
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impedance line. 
inductance coupler. 


adjusted at the antenna coupler 


E — Variable- 9 
rather than at the final amplifier. 
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The each of the other an- 








ten! ljusted to duplicate 
the 4, ~¢ 

Most tions-type receivers 
will wv torily, even though 
most I t re designed for 
some mpedances, if the 
low-im1 s fed directly into 
the in} inless the connect- 
ing lit t be of appreciable 
lengt , a circuit tuning to 
resonal placed near the re- _— 
ceivel er input and low- Trans. | 
imped n line coupled to 
this tur means of separate 
link erably one of which ' 
may r best matching. 

WSBY I m lines to provide 

a bett the receiver input. 

This t of a pair of No. 12 

wires §] neh. Once set, it 

shoul iry to change the 

recei' istment when switch- Cc 
ing tt ! to another. 

Wit the antennas adjusted as de- 
scribe possible to switch quickly 
fror { nother, when the occasion 
arises, necessity for further adjust- 
me 

Prise Winners 

First Kenneth V. Curtis, WIFHH. 

Se yd L. Rittman, WSBYU. 

Ru the contest is conducted are 

1. S t be mailed to reach West 
Hart the 20th of the publication 
mont! n which the problem has ap- 
peared e, solutions of problem given 
in the e must arrive at QST before 
Janu y must be addressed to the 
Proble Editor, QS7T, West Hartford, 
Cinns 

2. M ist not be longer than 1000 
words, or typewritten, with double 
spacing f the sheet. Diagrams must 
het 

3. A bt tted become the property 

PROBLEM NO. 21 
Our in a quandary. He put off re- 

placir lyards on his sixty-footer just a 

bit 1 The other day a stiff breeze put 

enou on the rope to break it. This 

leaves ¢ lero gazing skyward, with one end 

of hi :on the ground, wondering how 

he is o replace the halyards without 

takin he mast. The mast has two sets 

of gu one set about half-way up and 

the o t the top. How would you go 

abhor the halvards? 
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234 '23 4 


Fig. 2 — Those at A 
and B make use of 
rotary tap switches. 
The one at C employs 
d.p.d.t. knifeswitches 
and plugs and jacks 
are used at D. 
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of QST, available for publication in the maga- 
zine. 

1. The editors of QST will serve as judges. 
Their decision will be final. 

Prizes of five dollars’ worth of A.R.R.L. sta- 
tion supplies or publications will be given to the 
author of the solution considered best each 
month, two dollars and fifty cents’ worth of 
supplies or publications to the author of the 
solution adjudged second best. The winners are 
requested to specify the supplies preferred 


Silent Keys 


B+ is with deep regret that we record the 
passing of these amateurs: 


Frank B. Arup, EI3M, Sandycove, Dublin, 
I. F.S. 

Henry R. Chetham, WLHC, Somerville, 
Mass 

Robert S. Connavale, W3KFM, Spring- 
field, N. Y. 

Edward Germeroth, W2CHT, Ridgewood, 
7S ee # 

Robert M. Henderson, WSLQO, Cedar 
Springs, Mich. 

Lt. Allen Moore Howery, U.S.A.A.C., 
W4EJO, Knoxville, Tenn. 

Arthur Kammer, W2PH, Lynbrook, L. L, 
oe 2 

Melford Sewalson, W7BDZ, Butte, Mon- 
tana 

George L. Steen, W3AYQ, Bordentown, 
N. J. 
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AN OSCILLATOR WHICH COMBINES 
MANY FEATURES 


Arrer four years of experimenting with 
oscillators, crystal and e.c., and using almost 
every oscillator tube from a ’99 to my big 803, I 
have at last hit upon a solution to my woes. 

Ideal oscillator requirements include the fol- 
lowing conclusions: 

1. The oscillator must key readily, even with 
cranky crystals. 

2. There must be no chirp in the note. 

3. Key clicks must be absent to permit easy 
break-in operation and also to avoid broadcast 
interference. 

4. The oscillator must permit key leads of any 
length without resort to a relay. 

5. The current keyed must be small to save 
keying contacts. 

6. There must be no possibility of getting 
shocked when the hand is put across the key. 

7. The base of the key or bug must be grounded 
to prevent shocks between receiver and key. 

8. Crystal current must be less than 30 ma. at 
all times. 


9. When operated as an e.c. oscillator the 
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Fig. 1 — Circuit of the high-stability oscillator. 


C) — 325-uufd. receiving-type variable. 
Co — 35-uufd. midget variable. 

C3 — 250-yyufd. fixed mica. 

(4, C5 — 0.01-ufd. fixed tubular paper. 


Ce, C7, Cs —0.002-yufd. fixed mica. 
Co — 100-uyufd. midget variable. 
Ri — 10,000-ohm, 2-watt carbon. 
Ro — 50,000-ohm, l-watt carbon. 
R3 — 10,000-ohm, 10-watt. 

Rs — 10,000-ohm, I-watt carbon. 
Rs — 40,000-ohm, 10-watt. 

Re — 150,000-ohm, 2-watt carbon. 
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stability must be comparable with that of an 
X-cut erystal. 

10. The oscillator must not require a special 

high-regulation power supply. 

11. It must not require any outside power, or 
entail a loss in available voltage. (Vacuum tube 
keyer is thus unsuitable because of drop in volt- 
age and because of need for extra equipment.) 

Does your oscillator meet these requirements? 
If not, try the circuit of Fig. 1. I do not claim 
high power output for this oscillator, but it has 
high stability and good keying. 

With a 7!4-watt lamp as load, I experimented 
with various voltages and circuits, and found that 
the Tri-tet circuit with the 802 was the best 
suited to my purpose. Using a 60-ma. lamp to 
indicate crystal current, and variable resistors 
for obtaining proper voltage for screen and sup- 
pressor, I found that the output remained nearly 
constant down to 35 volts on the screen and 30 
volts on the suppressor. The plate voltage was 
150. With this potential, things did not heat up, 
and the erystal current dropped off so low that 
it did not light up the 60-ma. bulb at all; this 
was with a VF-1 80-meter crystal and output on 
40 meters. After getting that part of the problem 
settled, keying was taken up. Keying the negative 
connection produced clicks, and besides one 
could easily get a shock when touching the key. 
Keying the ground lead of the cathode coil works 
very well with crystal control but not so well for 
e.c. operation as it causes variation of the fre- 
quency. Positive keying produced clicks and a 
chirp with e.c. Screen or suppressor keying failed 
to cut the output to zero, with the additional dis- 
advantage of putting high voltage on the key. 
Finally, after studying the Handbook in search 
of ideas, I noted that grid block keying (illus- 
trated for an amplifier stage) might have possi- 
bilities. No sooner said than done, so I installed 
a 45-volt battery to try it out temporarily. It 
worked so nicely that I haven’t bothered to ob- 
tain the blocking voltage from a bleeder. Any- 
way, the battery is used to bias the 803 final, so 
why not use it if available? If a little more crystal 
current is not objectionable, the grid resistor 
might be increased, but I found by using a vari- 
able one that 10,000 ohms was best for crystal 
and about 2000 ohms for e.c.o. I left it at 10,000 

ohms, however, since undoubtedly many crystals 
would cause keying difficulties with only 2000 
ohms. However, the lower the better from the 
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standpx ystal current. I might mention 
that tl rystal has a minimum frequency 
of 3500 k t is often operated for output on 
7000.2 k | current is especially impor- 
tant wit tive temperature coefficient of 
the cry 

Using t , the only difference I can detect 
is the f ripple is slightly noticeable. 
This is ted, for the present filter is in- 
adequat ». More is to be added later. 
The er} juite pure. 

No sl ble, and the key leads are over 
50 feet he keyed current is exceedingly 
small, 

Altl not had a chance to use it very 
much si! tit, all reports have been crystal, 
and most ws are very much surprised to 
know tl e e.c.o. It is very stable and the 
drift is e. The low screen voltage plays 
an impor rt in reducing drift. The accom- 
panying that of the resulting oscillator 
(Fig. 1 be simplified somewhat by use 
of a sing stance bleeder with taps, using 
the pov tself for the blocking voltage 

which 216 and 45 volts). 


ilan Buffington, WSEEW 


TROUBLE GOING TO TEN METERS? 


A difficulty had been exper- 
ienced g to drive a push-pull amplifier 
on ter in 814 buffer stage, it was 


‘nt of the amplifier parts 
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Views above and below the improved amplifier 
arrangement. 














and ¥ le an increase of excitation 
grid cul 50 to 70 ma. The layout which 
resulté eriments with the ten-meter 
umplif n the accompanying illustra- 
tions. high-frequency dielectric strips) which is mounted 
T unted directly on the Card- beneath the chassis with rotor plates almost 
well M g condenser (equipped with touching the chassis when open. 
Feed-through insulators directly in 
00 line with the bottom plate connections 
of the neutralizing condensers make 
possible extremely short leads, while 
- the top plate connections of the neutra- 
= lizing condensers extend almost di- 
— ,[St2 rectly to the stator connections on the 
cet | ole | = plate tuning condenser. 
aT :~ Lis The Johnson 70DD70 plate con- 
| ee Se |S denser was chosen for several reasons: 
1 ua | ee pees Seec, Reversing the end angles and extend- 
= x HFiOO ¥ ing them by using the panel mounting 
oo ~~ pillars (supplied with the condenser 
oy thal + permitted mounting the B. & W. high- 
IT) power coil directly on the condenser. 
¥ y [¥ The construction of the condenser 
6 
NOV, A.C -8 +8 (with stator plates flaring out to greatest 
_ over-all width at what is normally the 
Fig. 2 f the revised ten-meter amplifier. _ base of the condenser) makes it possible to have 
the ols ‘rts used are conventional in every the tops of the amplifier tubes come almost to 
respect ble constants may be taken from . 
Fig. 859 on of the Radio Amateur’s Hand- the stator terminals. ; 
hook It is particularly important on ten meters i! 
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the r.f.-carrying links between stages are long 
and are likely to have fairly high r.f. voltage 
across them, that a line using good high-frequency 
dielectric be used rather than the more common 
twisted-pair line. The latter type became quite 
hot when used to couple the grid circuit of the 
ten-meter amplifier to the plate circuit of the 
buffer, and since the total power output of the 
buffer is small compared to the output of the 
transmitter, noticeable heat at this point repre- 
sents a relatively large loss of driving power. The 
link used here consists of two No. 12 wires spaced 
lg inch between centers. The wires are held in 
this spacing by tight-fitting holes drilled through 
small blocks of Victron. 

Four filament by-pass condensers are used; two 
are connected directly to the filament terminals 
of each socket, and the four ground ends of the 
condensers are connected to a ground point on 
the chassis. Separate heavy twisted pairs are then 
run to the filament transformer, which is placed 
in an inconspicuous position beneath the front of 
the chassis. 

Although no circuit change was made when the 
final amplifier was rebuilt for ten-meter opera- 
tion, and although the circuit used (see Fig. 2 
is quite conventional, the rearrangement of the 
parts from the former layout which required 
longer connecting wires and longer ground return 
paths has made it possible to more than ade- 
quately drive the amplifier with an 814 buffer 
which, previously, had insufficient output. 

W. K. Thomas, W8QAN 


EMERGENCY GRID TANK 


Arnoven crystal frequency control 
alone may be used during normal operation of an 
amateur station, provision for readily converting 
the oscillator from crystal control to self-excited 
operation may be of value for several reasons. 
For instance, it is sometimes desirable to make 
measurements on an antenna system for a wide 
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Fig. 3—Simple frequency-control unit for self- 





excited operation. 
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range of frequencies, or to determine whether 
certain tuned circuits in the transmitter are 
capable of covering entire bands. Unless the 
operator is so fortunate as to possess several 
crystals of suitable frequencies, self-excited opera- 
tion of the transmitter is the logical solution for 
these purposes. Probably a greater reason for 
providing some means for self-excited operation 
is the possibility that some unforeseen condition 
might make it very important that the transmitter 
be operated on some frequency for which no 
crystal is readily available, with the stability of 
the oscillator a secondary consideration in this 
case. 

The simple and effective coil-and-condenser 
tank shown in Fig. 3 is the outcome of such 
thoughts on the part of Walter S. Rogers, W1DFS. 
A 5-prong coil with tuning condenser internally 
mounted is used for 
the complete gadget, 
O with one end of the 
winding and one con- 
necting wire from the 
condenser connected to 
one of the base pins 

Fig. 4 ordinarily used for crys- 
tal connection, and the 
other condenser connection and coil end con- 
nected to the other crystal pin, as shown in 
Fig. 4. The coil form is a Hammarlund SWF-5, 
and the condenser is a Hammarlund APC-100 
midget designed especially for mounting in the 
form. The condenser shaft at W1DFS is provided 
with a bushing-type shaft extender, and a 
bakelite knob is used for convenient tuning of 
the tank. Alternatively, screwdriver adjustment 
of the condenser may be used—the shaft is made 
with slot provision for this purpose. 

Tanks for the 160-, 80-, and 40-meter bands 
are made by closewinding 60 turns, 23 turns, and 
12 turns, respectively, of No. 22 d.c.c. wire on 
the 114-inch diameter coil forms. These induct- 
ances allow tuning on all three bands in the 
maximum capacity range of the condenser. 


Se Strays “SS. 


James Dickert (“A New Automatic Noise 
Limiter,’’ QS7, November, 1938) drops us a note 
to say that the 6Y7G or 6Z7G can be substituted 
for the 6M7, 6A6, etc. in the noise limiter with 
equally satisfactory results. The advantage is 
that these tubes have smaller envelopes and 
therefore probably can be fitted more readily 
into existing receivers. Another point of interest 
to builders of the circuit is that hum caused by 
heater-cathode leakage can be cured by reducing 
the heater voltage; 31% to 4 volts on the heater is 
sufficient for good circuit operation, and elimi- 
nates hum from this source. 
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Party. The biggest event in 
the year off right, is the special 
to all League Members, to be 
and 8th call-emblem- 
only League members eligi- 
ement back a few pages and 


IMI-LMI Sub-Band Tuning. 
e tuning definitions ! discussed 
suggestions from outside this 
-work-DX. The point was that 
)’s easier, results better, all of 


ld use all our frequency bands, 


the edges ineffectively with 
power radiators able to get 


rgested, with due thanks to 


QQMH signals be described 
s applying to specific sub- 
to entire amateur bands. At 20 
S. A. a 
is (in operating effect) two 
ds in which e.w. is predomi- 
a central portion in which 
inates. It is logical that the 
ng signals should not be used 
ition, but should always apply 
sub-band segment 2 alone! 
de the United States are asked 
of the QMH, QML, ete. ab- 
equivalents in accord with 
this manner more satisfac- 
h more free of interference, 


-adiness. OM Winter came 
extra-heavy snowfall. It is 


| attention to the fact that we 


(\mateur Radio Station: 
it high frequency end of band 
middle of band 
in the middle of the band and 
high freq. end. 
it the low frequency end of 
wards middle of band. 
in the middle of the band and 
ow frequency end. 
100-14,150, 14,150-14,250, 14,250 
28.5-30 Me.., are ty pical sub-bands 
r ns should refer to the extremi- 
ds in practical work. 
14375 ke. uses “LM” o1 
I be sure he is tuning for sta- 
14,250 (the low end), back to his 
he middle of the particular band 
specification of TUNING HIGH TO 
cate tuning was to be 14,250 to 


should be prepared for the hazards of winter, and 
the likelihood of a flood season to follow. Amateur 
radio communication must be ready to function 
on short notice to replace disrupted or overloaded 
wire circuits in either isolated or general-relief- 
type emergencies. Preparedness is the prime need 
of the whole amateur service. 

Have you equipped so you could go self- 
powered in a hurry should you find yourself the 
only skilled “radio”’ person in your community? 
Are you all lined up with the League’s Emergency 
Corps (whether self-powered or not) so you know 
the practice and policy thoroughly? Are you 
lined up with your Coérdinator so you know 
“just” where you would fit into the picture best 
in emergency? 


Every amateur with a license should “regis- 
ter’ in the A.E.C. Qualified men to represent 
the amateur service as EMERGENCY COORDINATORS 
are needed in scores of communities. These ap- 
pointments are made by S.C.M.’'s. E.C.’s have 
the responsibility of framing plans for almost any 
contingency for their locality, of forming local 
amateur-planning committees, and of maintain- 
ing contact with local officials, keeping the com- 
munity aware of what we amateurs are prepared 
to do. As an individual amateur, maintain annual 
registration in the A.E.C. To those now regis- 
tered: Be sure you return (filled out) the colored 
survey form that will reach you direct from Hq. 
after the turn of the year. It will be the “annual 
round-up” or roll call to insure activity and 
readiness, and we are obliged to drop those not 
responding in order to know just where we stand 
from a preparedness standpoint from year to 
year. 

The new F.C.C. Emergency Regulations for 
the amateur service are explained (pages 405-407 
and 420) in the new Radio Amateur’s Handbook. 
Refer to those sections, or ask your local A.R.R.L. 
Coérdinator what you must do, should a com- 
munications emergency condition arise. When 
F.C.C. “declares”? a communications emergency 
these F.C.C. restrictions on 1.8 and 3.5-4-Me. 
work become mandatory. More on Emergency 
Work next month. 

F. E.H. 


—s!)7s 


BRIEFS 
When you're out on your New Year's Eve celebration 
try a CQ on your horn or other noise maker . . . you might 
be surprised — like W2KZQ was when he tooted a CQ while 
ushering in 1938, and raised W2JKN on the other side of 
the dance floor! 
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If you need Arizona for W.A.S., look for the following sta- 
tions: 28 Me.— W6KMM OIF IXC NGJ FZQ OJK 
OWX NGG MAE ORX GFQ KMG PNN NEL LSK 
JFO. 14-Mc. ‘phone — W6IMR KTJ KVE; c.w. — PFL 
PEO CVW QAP PJP KMM.7 Me. W6IYZ NXO PNN 
LYU NEL PUM QBX PFL 5GDT/6. 3.5-Me. c.w. 
W6NRP NVC BMC GBN NXO JJO QNJ KMM. 3.9-Me. 
‘phone W6KMM LJN HVY LKE POM OFE. 1.75-Me. 
‘phone — W6LYG JIW PQQ OWX. 


An amateur radio station was displayed and operated at 
the DeKalb County Fair, Auburn, Ind., during the first 
week of October, '38. The rig was set up in a special booth 
in the county courthouse. Much interest was shown by the 
fair-goers. The transmitter used was the property of 
W9IWN, whose call was used. W9YZJ furnished the re- 
ceiver, W9YCF the modulation meter and additional 
equipment 


Attention Is ¢ alled to the fact that W hams too often do 
not put enough postage on QSL's addressed to Canada 


Cards should carry a 2¢ stamp, letters 3¢ 


Flood Traffic 


BY THERON E. TAPPAN, WSAVD 





PRIZES FOR BEST ARTICLE 


The article by Mr. Theron E. Tappan, W8AVD* 
wins the C.D. article contest prize this month. Each 
month we print the most interesting and valuable 
article received marked “for the C.D. contest.’’ Con- 
tributions may be on any phase of amateur operat- 
ing or communication activity (DX, "phone, traffic, 
rag-chewing, clubs, fraternalism, etc.) which adds 
constructively to amateur organization work. Prize 
winners may select a 1938 bound Handbook, QST, 
Binder and League Emblem, six logs, eight pads 
radiogram blanks, DX Map and three pads or any 
other combination of A.R.R.L. supplies of equiva- 
lent value. Try your luck. Send your contribution 


to-day! 











We've got a pile of work to do 
We short-wave hams, you know 
When rivers rise to flood stage 
rheir banks to overflow 

Each tiny mountain rivulet 

Swells to amazing size 

As it feeds the roaring river 

With the downpour from the skies 


Whole towns are swept like matches 
In the rush of raging tide 

And families gaze in terror 

As they watch their homes subside. 
Why can't we pull together 

When disasters like this come; 

Not fill the air with nonsense, 
Making QSO’s quite bum 


For in some tiny hamlet, 

Or a city, dark and bleak 

With no electric power, 

No means by which to speak 
Upon a friendly telephone, 

Some ham, in grim despair 
Works desperately with batteries 
lo put him on the air. 


* 547 Clark St., Waverly, N. Y 
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Don’t heckle him with messages, 
Don't make him leave his mike 
ro seek your friends and relatives, 
For he can’t take a hike 

Through flooded streets and byways 
To find some homeless soul 

Who's likely fled for refuge 

And found some dry, safe goal. 


rhe poor guy’s trying vainly 

His QRR to send, 

ro tell of needy families, 

lo ask that help we lend; 

For they need food and clothing 
And maybe serum too; 

Upon the heels of floods you know 
Disease is nothing new. 


rhe Red Cross wants to bear his needs 
So just stand by and wait. 

And make efficient QSO's 

Until the floods abate; 

No time for wild hysteria; 

Far better, don’t you think 

lo keep the airways clear for him 

His one remaining link. 


You wouldn't want your mike or key 
To QRM his call 

By booming out a signal 

When there’s no need to at all 

So forget your pride and power, 

Keep the ethe r clear for him. 

Give him he Ip for boy, he needs it; 
Don't you know his power’s dim? 


BRIEFS 
Didja notice WI1AW’s advertised amateur transmissions 
on 8001 ke. (page 20, Dec. QST’)? It should have been 1800 
ke., of course, We're going to make the proof reader answer 
the pink ticket! 


—P)rs 


In connection with 1.75-Me. Trans-Atlantic work G2PL 
reports logging W1AW (R582) on 1808-ke. 'phone at 11:30 
p.M., EST, November 12th, and on 1800-ke. c.w. (RST 
459) at midnight EST, December 3rd 


WICPY reports the following: The Leichardt Expedition 
in the Simpson Desert, Central Australia, is operating two 
transmitters on 187, 56.6 and 34 meters under calls VK8SWA 
and VK8WB. Very low power is used, two to four watts from 
a pedal-driven generator. 


AMERICAN \ === 
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The Casper Radio Amateurs Club entered this dis- 
tinctive float in the **‘Wyoming on Parade” celebra- 
tion. At the operating position is Stacy K. Anderson, 
W7FWM, club president. H. McFarlane, W7CBL, is 
driver of the truck, which was donated by Charles 
Burdick, W7EOT, and decorated by club members. 
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How: 

T loubt but what it’s a fine thing to 
believe in § s. We do, especially when we call some 
one the wh s calling. And no doubt a lot of other 
folks do, s we get are any indication. Lots of 
people wri us to check our QSO lists from EL2A, 
HH4AS, PJ Sorry, but no have got. The only lists 
we do ha se only for checking for the Century 
Club r ¥V from PK6XX, OX2QY, K6NVJ, 
YV2CU, I7 <X and YS2LR (through Nov. 17th). 
These lists v ed as a convenience in helping fellows 
get confir some of the hard-to-get-cards-from 

yuntries. W nd out QSL’s for the above stations 
The or ve can help you get confirmation on 
some of tl s is from the DX Contest log of the 
station, if ’ ne. You can check that by taking a 
look at the r e Contest — if your DX station has 
a@ score nt in a log. 

One mor nshine: the SARRL returned ZS3F's 
SARRL D t log to him (his cards, records and stuff 
had been a fire), and if you write to ZS3F direct 

ou can | card from him, if you worked him in 
the Conte 
Where: 

There t now about VS3OL, in case you 
were hol VS2AG, the BERU rep in Malaya, 
says there rabanga, and suggests that the guy 
was oper re in W4 or W5, from an examina- 
tion of the t for QSP .. ILLD worked 
ZC4EB (14 » said he was the operator of the 
radio stat “ Cyprus .. W2CMY, who 
skeds XU4 r9), says the guy is quite OK, that 
he uses an 180 watts to an 803, and may go Tibet 
in the ne Yes, there was an EP5SO 
actually or rashort while. He was quite legit, but 
got scare efore he worked any W's. Some BL 
took up t signed the call, and the purpose of 
these rar to tell you, if you’re a W, that you 
didn’t wor ul EP5SO but the phoney .. 
W6OFD er e one in ZC3D (14,37 70 T9) at Christ- 
mas Islar e st and the place to send your 
card is ZD Leone It just doesn’t pay 


to brand s phoney” until you have some evi- 
‘d think that ZK2AG, worked by 
would have turned up legit? But 


dence. For ex ‘ 
WsJSt e 














he did, and the sad part is that he left Niue on Dec, &th 


. .. Maybe CRSAF (14,415), worked by W3E\VW 
and W9ORRT, is good, but it takes a lot of Pollyanna to go 
for UH1AA (7195 T3), worked by W2GSA and claiming to 
bein Hejaz . . Choicest among the Asians that have 
been popping through to the east coast during the past 
month was J9CA (14,310 T9), worked by W2BHW, 
W4CBY and WS8CRA, and known to be quite legit. Also 
choice but not so certain is VS5AG (14,415 T8), worked by 
WS8JMP and WIFH W4BPD heard FOS8AR 

(14,410 T7) one evening .. .. .. New countries, for a lot 
of folks, can be had in PK4KO (14,120 and 14,360 T9) and 
CNIAA (14,360 T9) No dope on PJ6AR (14,420 
T6), but PJIBV (14,425 T6) is quite good .. .. .. One 
of the reasons you haven't received a card from CX2AJ may 
be that you sent your card to the wrong address. Try one to 
Jose Enzo Sommaruga, Marco Bruto 1168, Montevideo, 
Uruguay, says W8NBK, and you may have better luck. 
NBK did .. Panama is a tough place to find a 
signal from these days, and W8AU suggests looking around 
14,355 for a T8 signal signing HP1G. He's undercover, 
so take it easy with the card W4ERD grabbed 
some cream for himself when he worked VQ5KLB (7350) 
one night. That's the only station in Uganda, you know 

WS8SDHU scared up G3QF (14,320) for an Isle of 
Man contact . CN8MI says that all CN cards 
should be sent via the A.A.E.M., Box 50, Casablanca, 
Morocco .. . Good bets, picked at random: HSI1BJ 

14,035 T9), VSI AA (14,030 T9), VSIAL (14,350 T9), 
LZ1ID (14,380 T7) QSL via HB9CE, U8IB (14,320 T9x), 
U9AB (14,410 T9) and CR6AI (14,170 T7) who, by the 
way, QSL’s if you hear any “D” calls ending in 
“W'"’, they'll he ex-OE stations. 


When: 


G2PL is still pounding away on 1730 ke. Sundays from 
0430-0600 GT. So far W1BB and VE1EA are the only ones 
trying to work him, but they tell us there’s room for one or 
two more on the band. 

The 3.5-Mce. band isn’t as good yet as we thought it would 
be, or else our ears need overhauling, but there's a gang on 
every Saturday night trying to get across. W8SPWU, who did 
some swell work there last year, made up a time table for 80 
which shows that 04-08 GT should be the best time for 
Europe, and 08-12 GT the best for Oceania .. 
W6AM raised ZL2BN on 75 phone during the 8S .. 

The USKA advises that several HB stations are active ds aily 
on the low end of 80, between 05 and 07 GT. 

On 40, J2PJ (7140 TS8x) is on regularly from 12-14 GT 
and was S8 when W5AVF in Mississippi worked him 

. W7GZN reports TI6RR (7100 T5) and ZP2AY 
(7 100 T9) around midnight PST. 

Ten looks fair, what with W3CBT reporting VQ4CRE 
28,040), VQ3TOM, SUIMW (28,360), SULAM (28,260) 
and U9BE There are a lot of ZL and CN ‘phones 
on 10, in case you're interested. 

There seems to be a difference of opinion on 20 — some 
argue that conditions are swell and others say punko. We'll 
present the evidence and you can be the judge .. 

The rotary at W8OPB accounted for J8CG (14,420 TS ' 
J2JJ (14,390 T9), VQ3HJP (14,410 T8), VQ2PL (14,410 T9 
and VQ2MI (14,330 T9) Among the cherce at 


The antenna system at VS2AE, Perak, F.M.S., is 
a rotatable half-wave W8JK flat-top directional job 
on top of an 80-foot tower. Four hundred quarter- 
wave radials are buried 6 inches underground at the 
base of the tower, and the node point of the antenna 
link is grounded to the center of the radial system. 

The transmitter runs 100 watts to the final pair of 
suppressor-modulated RK20's; the receiver is an HRO. 
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The transmitter line-up at J9CA is 59x-59-210, 
running 20 watts to the final. The receiver is a 1-V-2 
a.c. homemade affair, the antenna a full-wave Zepp. 
Look for J9CA on 14,310, T9, from 13-15 GT. 


W2HHF are CR7AF (14,275), VU2LK (14,020), VU2FX 
14,330 T8), ZEIJT (14,310), VU2EU (14,340), VS4JS 
(14,050), XU7CK (14,360 T8), VS7AR (14,380 TS), 
XU8CM (14,300), XUSDI (14,410), VU2FO (14,350 TS), 
VK9BW (14,430), TF3C (14,380 T7), UKSIA (14,335 T7) 
and J8CA (14,350 T8) .. At W9WJD it’s ZD2H 
14,300 T9x), FISAC (14,405 T9), K6DSF (14,398 T9x), 
YS2LR (14,410 T9) and VP2AB (14,410 TS8) 

W1FVF adds HC1PZ (28,065 T9), VP1DM (14,270 T9) and 
NY1AB (14,260 T9) G6RH gives us the British 
slant with VP8AD (14,390 TS8) at about 22 GT on Saturdays, 
K6TE (14,300 T9), NY1AA (14,300 T9), HR7WC (14,410 
T9) and VP2AT (14,415 T9) . .. .. From W9AIW's 
log: ZE1JS (14,370), CR7AG (14,300 T9), HR2ON (14,410) 
and XSV1SM (14,420 T9) The new lazy H at 
W2BHW is really laying down a smack in the tough places, 
what with J3CG (14,310 T9), PK1BO (14,395 T9), XU7CW 
14,405 T7), XU6D (14,165 T9) and J4CP (14,335 T9 

W4BPD grabbed off CR7AL (14,235 T9 

CR7AY (14,005 T9), CR7BT (14,115 T9), VK9VG (14,420 
T9) and OY4C (14,405 T9) in the late evening, and J3FK 
14,440 T9), XU2JN (14,395 T8) and J2NF (14,425 T9) in 
the early yawning .. .. .. W8JDB added PKITM 
14,190 T9), ZB1IR (14,300 T9) and FASDA (14,355 TS). 


What: 


If, like the poor, e.c.o’s are going to be with us, we might 
as well give you a few tips on how to get a half-way decent 
note with them. The sweetest sounding one we've hearid 
and, unfortunately, we've heard plenty) is the one W6CUH 
finished recently. Instead of just slapping the thing together 
and sliding it into the band the same evening, he went to the 
trouble of completely shielding it, filtered all power leads 
into it, removed it some distance from the transmitter (to 
minimize the r.f. pickup) and included the stabilizing part 
of a stabilized power supply in the cabinet. A 6L7 tube is 
used for the oscillator. Listening to it, it’s hard to believe 
that it isn’t crystal. Too bad that pride doesn’t enter into 
the construction of more of them 


Who: 


It’s nice to know that some. of the HH stations have 
friends at court. Some time back we cracked that HH2B 
and HH4AS were the only QSL’ing-HH's, with the result 
that the more fair-minded lads took up the cause and inform 
us that HH2MC, HH2LD and HH2X also send the paste- 
boards. OK, we'll start impeaching .. W5EWZ 
says that TG9BA has permission to operate and cards don’t 
have to go under cover. 9BA will be on c.w. in the very near 
future : Just when we figured that W4CBY was 
pining away because his side-kick W4DHZ got hitched, 
along comes a letter telling of the latest DX down there. It 
reads like the Call Book, including some prime slices as 
FNIC, FG8AB, JOCA, ZB2A, VSIAI, CR6AI, PK4KO, 
HS1BJ, CN1AA, LZ1ID, YI2BA, and a whole mess of J 
XU, V86, VS7, VU, XZ, PK and VKQ, for a new total of 
140 countries worked. Yeah, guess he hasn't given up DX 


yet .. EI6M, who has the most westerly QTH in 
Europe (outside of TF), is QRP but quite anxious to work 
W's .. .. .. W2GMM worked XIIER and received a 


card from I1ER, with no explanation for the “X."" Which 
leaves us right where we started’ .. . Speaking of 
Italian stations, W1KH was told by ILKN that “I had to 
pass judgment" for having a radio because some ‘dumb 
ham wrote me a letter.’’ So, once again, take it easy with 
those ticklish countries, and don't mention radio on the 
envelope .. VES5HR, the QSL Manager out that 
way, takes issue with the claimed record of W9RSU and 
WOWWL that theirs was the best DX QSO in the same call 
area. VES5HR worked VE5ACS on Resolution Island, the 
distance being a mere 2385 miles W9EF tells us 
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that ZD4AB has gone up the coast to Takoradi but will be 
back on from Accra about Dec. 20th. He's going back to 
England in March, so you'd better grab him before then 
.. DX stations on the prowl for Mississippi will do 

well to look for W5AVF (14,300) and W5AUB (14,050, 
14,295, 28,100 W9HLF skeds VU2FX (14,350 
I'9x) daily, and will be glad to help anyone get a VU QSO 
FISAC needs Nevada, R. I., S. D., N. M., Ala- 

bama and Arkansas for WAS. Incidentally, FISAC deserves 
an orchid or something for the swell way he keeps up with 
his QSL’s, which sort of disproves any moans that “it can’t 
be done.’ He has warmed many a cockle by his prompt 


cards .. .. .. OQ5AE, back in the States for a short 
vacation, says the most consistent W’s over in the Congo 
ire WS8JK on c.w. and W4HX on ‘phone .. .. .. This 


darn town of Ridgewood, N. J., has three C Clubbers: 
W2BHW, W2CMY and W2GVZ W6ITH, who 
skeds PK6X.X, says that the expedition will have a good 28- 
Me. signal soon, via a rotary beam, and that they’re boosting 
their 14-Mc. input toa KW. If they'd only get on c.w. more, 
all would be peachy WICOI has been grabbing 
some nice ones on both phone and c.w. Some of the phones 
include SVICA, ZBIL, CN1IAF, HC2HP, ILNQ, PK4KS, 
CX2AK and VU2BG W2AZ grabbed his 100th 
country the other day, which may not sound so amazing 
intil you know that all 100 have been worked on phone! 
VO3X has been giving a first VO to a number of 
the Asians during the recent good Asian spell 
W1HX has a new rotary and added 10 new countries with 
it right off the bat HK5JD (7095) still needs 
S.D. for his WAS. He's on around midnight EST .. .. .. 
ZSICN (14,340 phone or c.w.) wants Nevada for the usual 
reason. W3HKY can arrange a sked for you .. .. .., 
Things aren’t so bad in W7, according to W7FMX. PK4KS 
ZE1JI, J8CD, HB9J, HC1PZ and YS2LR are some of the 
latest . . .. The season’s best, me hearties; may all 
your neighbors use straight razors instead of those #*&# 
electric ones! 


PJ3CO: 
It was mighty pleasant to learn from PJIBV the other 
eve that PJ3CO got off with only a $40 fine. An agent from 


the N.V.I.R. intervened for him. 
— WIJPE 


Further Operating News on Page 84 
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“CORRESPONDENCE FROM MEMBERS 











SAFETY CAMPAIGN 














Rapid City, 8. Dak. 


Edit 

you about a safety campaign 
whicl lecided to launch here in the 
Black H v, for better fused and shielded 
powel | in so doing hope to eliminate 
the po uch an accident as Ross Hull 
had as go. His death has been truly a 
great le f us, and we think it would be 
1 great ll amateurs to become more 
consci danger. 

We | | out a seal and have named it 
the “Hi Seal’’ in memory of him, which 
we are ] n using in our club. A committee 
has bee | whose duty it is to inspect all 
equipme mateur who is a member of 
our cl en such equipment has been 
passed | g satisfactorily safe according 
to the ru by the club, the member is then 
entitled t Hull Safety Seal” on his QSL 
cards al rrespondence with amateurs. 

After r own plan worked out it was 
suggests t ubmit it to the League, hoping 
that tl e interested in our project and 
perhaps t to a nationwide campaign. The 
seal | ghted, as you will notice. We 
did tl t anyone from commercializing 
it, and t League should wish to adopt 
our plar tional project we should be very 
glad to | the copyright to them. . . 

Gerald F. Lee, W9YKY 
Hills Amateur Radio Club 

Epi1 This is an admirable proj- 
ect. Its essarily depends on local in- 
spectior trol, and it seems therefore to be 
a matt indled by the individual local 
affiliate QST heartily endorses the appli- 
cation yn the part of amateur groups 
general! | welcome reaction and response. 


16 


hers of OST assume no responsibility for statements made herein by correspondents. 


A LETTER FRO 1 DIRECTOR MATHEWS 
100 E. Ohio St., Chicago, III. 
Editor, QST: 

As you know, I have not been a candidate for 
re-election to the office of director of the Central 
Division of the League. The reason for this, as 
you also know, is that, prior to my original elec- 
tion two years ago, I had allowed my operator's 
license to lapse. At the first meeting of the Board 
which I attended, the constitutional provisions 
covering directors’ eligibility were changed to 
provide that a candidate for this office must have 
held an operator’s license continuously for a 
period of four years prior to his candidacy. Obvi- 
ously this was impossible in my case, as it is 
physically impossible to do something in two 
years that requires four for its accomplishment. 

I was amazed to receive the notification that, 
due to the ineligibility of all the other candidates 
nominated in the Central Division, the by-laws 
provide that I should serve another term as 
director for the next two years. While it certainly 
was not my intention to occupy this position 
again, I want to assure the members of the League 
in the Central Division that I will do my best to 
continue to represent them to the best of my 
ability and to try to accomplish through the 
Board the things which they tell me they wish 
done. 

I believe the situation brought about by the 
present wording of the by-laws covering eligibility 
is a most unfortunate one. It is my understanding 
that there were five candidates for the office of 
director, all ineligible for various technical reasons 
and any one of whom, I am sure, would have 
made an excellent director for the division. (While 
I myself voted for the eligibility rules mentioned, 
I did so in the belief that they were satisfied by 
any continuous term of four years as a licensed 
amateur operator and not necessarily the four 
years immediately preceding nomination.) It will 
be my first concern at the next Board meeting to 
do my best to see to it that the Board alters these 
provisions in such manner that this situation can 
never occur again. Our League is, and must con- 
tinue to be, a democratic institution whose direc- 
tors are elected by the members. I do not consider 
it proper to have restrictions so severe that mem- 


(Continued on page 78 
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ADVERTISEMENT 





In spire of the commercial air lines and high-speed stream- 
lined trains, it is still quite impractical for anyone to make 
much of a dent in the job-of getting around this country of 
ours and personally contacting, even with a fleeting greeting, 
an appreciable percentage of our customers, friends and 
»pover-the-air” acquaintances. Even so, we do make the 


attempt as frequently as possible. In addition to making new 





friends, renewing old friendships and, of course, doing a 
little business, we inevitably in our travels learn of many interesting and, to 
us, unthought of applications for our products as well as changes and improve- 
ments that can be made to them. Of course, many of our friends also write to 
us when they feel that they have an interesting idea. Many of these items have 
been presented in this page in the past. 

Thus, just recently Jack Thorpe, W8IDG, suggested a jack to fit the top of our 
GS-3 and 4 insulators. It is similar to the one now used in the GS-8 but designed 
to screw into the tapped hole on the Isolantite body. When ordering, just add 
the symbol “‘]”’ to the stand-off type number. The net cost is but six cents more. 

Then, just a few days ago, we received a letter from Willard Minton, W5FVE, 
calling to our attention the fact that the new line of “‘air-wound”’ buffer coils 
could be easily mounted on the back of the TMS type condensers. Just enlarge 
the two small holes in the condenset end-plate and mount one of the PB-16 
sockets. The holes in the condenser end-plate don’t quite line up with the coil 
socket mounting holes but the “enlarging act” takes care of that situation 
in a quite practical way. 

Herb Hollister, W9DRD, has been after us for quite some time to change the 
electrodes of the “‘4-in-1” crystal holder from the straight pressure type to the 
fixed air-gap type, by providing three small raised points on each plate. The 
activity of the crystal when thus mounted is increased considerably and of 
course the necessity for having spotlessly clean plates is eliminated. When the 
crystal is so mounted, however, it is likely to have a slightly different operating 
frequency than when mounted between flat plates or in a different type holder, 
Therefore, whether the holder be one of our new ‘‘4-in-1”’ or of some other 
make, frequency checks should be made under normal operating conditions. 
Of course, the new regulations also make this compulsory. 

Incidentally, Herb also had some other ideas on crystals, particularly on 
extremely simple and practical methods of using them for fixed frequency re- 
ception in connection with the control of the high frequency oscillator of stand- 
ard communications receivers. The whole thing is a little involved to present on 
this page, however, and we hope QS7 will want to describe the affair in more 


expansive editorial space in the near future and in the meantime, 


Merry Christmas and Happy New Vear! 


JAmes MILLEN 






(Number fifty-nine of a series) —_ 
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Transmitter Band 
Switching Made Kasy 





with MALLORY-YAXLEY 


‘HamBand” Switehes 


Convenient minal arrangements, wide 
spacing of rent carrying parts, heavy 
silver-platir n contacts, and low-loss mag- 
nesium sili¢ eramic insulation especially 
designed for high frequency application... 
make ban itching a reality for every 
amateur. | almost as easy as changing 
bands on yodern communications re- 
ceiver. Mallory-Yaxley 160C HamBand 
Switches are rated for use in transmitter 
plate circu sing up to 1000 Volts DC 
with power to 100 watts inclusive. Your 
Mallory -Yaxley distributor can give you 
complete ul rmation. 

P.R. MALLORY & CO., Inc. 

INDIANAPOLIS INDIANA 

» Address — PELMALLO 








Correspondence Dept. 
(Continued from page 76) 


bers in the Central Division are deprived of their 
opportunity to cast ballots, as they were this year. 
Insofar as my personal feelings are concerned | 
want to promise them here and now, as I said 
earlier in this letter, that it will be my first con- 
cern to remedy the conditions which brought this 
situation about. 


— R. H. G. Mathews 


Central Division Director 


Eprror's Nort 4 League by-law provides that a di- 
rector is elected for a term of two years, “or until his suc- 
cessor is duly elected and qualified.’’ This is a customary 
provision and is deliberately made to prevent a situatior 
wherein a division, through failure to name eligible candi 
dates, would be left without a vote and representation at 
Board meetings. Because not one of the Central Division 
nominees complied with the new eligibility requirements 
there was no election in the Central this vear and Mr 
Mathews remains in office, so that the division is not 
deprived of its vote. See By-Law 21. As to the eligibility 
provisions themselves, members will be interested in know- 
ing that the Executive Committee is recommending to the 
Board that it make a further study of its rules so as to pre 
vent the disqualifying of so many otherwise desirable 
candidates. 


H@ SALARIES 


230 Cleghorn, Honolulu, Hawaii 
Editor, QST 

Ihe quarterly statement of revenues and expenses for the 
three months ended June 30, 1938, is worthy of our notice 
It is even interesting as compared to similar statements 
published in QST during the years of 1935 and 1936. 

4 casual comparison of such statements will show net 
revenues taken in by A.R.R.L. are remaining comparatively 
onstant. It will also show salaries paid to officers and em- 
ployees are steadily mounting. To-day $24,091.76 is paid out 
every three months in salaries. In 1934-35 that total was 
$19,252.08, or a net difference of $4,839.68. We see an in- 
crease in salary expenditures by 25 per cent. 

As a struggling A.R.R.L. member I would like to know 
what has necessitated this handsome increase. How is the 

rease made up — more employees? 

Do you in Hq. hold up your hands in horror at the thought 
of affecting every possible economy with the point in mind 
of eventually lowering membership dues? The nearly $5000 
ised for increases in salaries every three months would goa 
ong way toward making possible the reduction in price of 
QST to 15¢ per copy (remember, there would then be some 
increase in circulation). 

Perhaps I am all wrong, but I do not find the idea of $1.50 
per year for A.R.R.L. dues an appalling aversion. A.R.R.L. 
publications to-day are not essentially bigger or better than 
in 1935. May I ask why the great increase in salaries? 

— Stanley L. Grimes, K6PTY, ex-W7CQB-W3SGRI 


Eprror’s Nore. — Three factors contribute toward the 
ipparent disparity in the figures cited by Mr. Grimes: The 
League's pay-roll at the end of 1934 totaled 29 full-time 
employees, as against 37 in mid-1938; a general pay-cut of 
approximately 10 per cent was in effect in 1934 as a result of 
depression conditions; the purely clerical employees of the 
League (stenographers, shipping clerks, etc.) receive over- 
time wages for extra work evenings during busy seasons 
With the growth of amateur radio the business affairs of the 
League have increased also, necessitating more clerical 
overtime and so raising this content of the pay-roll as well 

When these corrective factors are applied, the average 
salary paid employees is slightly less in 1938 than in 1934 

Incidentally, the percentage of total salaries to total ex- 
penses has been reduced slightly each year for the past 
several years. At the same time the proportion paid out for 
the production of QST (now in excess of $5.00 per member 


and for general membership services (Communications De- _ 
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SUPPRESSOR TUBES 
EASY TO MODULATE 
RK28A—125 W Plate Dissipation $28.50 
RK20A— 40W Plate Dissipation 15.00 
RK25 — 10 W Plate Dissipation 4.50 





BEAM TUBES 
EASY TO DRIVE 
RK48—100 W Plate Dissipation $27.50 
RK47— SOW Plate Dissipation 17.50 
RK39— 25 W Plate Dissipation 3.50 
RK49— 21 W Plate Dissipation 2.10 





TANTALUM U. H. F. TUBES 
EFFICIENT at the ULTRA HIGHS 


RK63—200 W Plate Dissipation $22.00 
RK38—100 W Plate Dissipation 13.50 
RK37— 50 W Plate Dissipation 7.75 


RECTIFIERS 
For A LONG LIFE POWER SUPPLY 


RKGO —Full Wave 600 volts 250ma $ 2.75 
RKS66 —.25 amp. 7,500 volts inverse 1.50 
RKS72A—1.25 amp. 10,000 voltsinverse 11.00 


FOR ECONOMICAL OUTPUT 


RK11— 25 W Plate Dissipation $ 2.50 
RK12— 25 W Plate Dissipation 2.50 
RKS1— 60 W Plate Dissipation 8.00 


RKS2— 60W Plate Dissipation 8.00 ~~ TRANSMITTING TUBES 


RKS7—125 W Plate Dissipation 13.50 
NEWTON, MASS. - NEW YORK - CHICAGO - SAN FRANCISCO - ATLANTA 





“WORLD’S LARGEST EXCLUSIVE RADIO TUBE MANUFACTURERS 











As up-to-date as 
a NEW CAR 


A new 1939 model, the Harvey 75-T Trans- 


mitter « dependability, power and low 
cost in a nient table model. A powerful 
CW sign 5 bands plus sufficient Phone 
output great distances make this the 


“buy of tn a 





Coil char for the 3 simplified circuits is 


made the hinged cover cabinet. The 
main pov y is external to the transmitter 
itself and be installed in any convenient 
position v pace is available. The power 
chassis is 1 under a grille cover for safety 
as well ntilation. Our new catalogue, 


which c 
75-T as 


is now 


complete information on the 
other NEW transmitting units, 
Information on HARVEY 
Police Radio and HARVEY Marine 
Radio-I: ne 
if you w Harvey Radio Laboratories, 
Inc., 25 Thorndike Street, Cambridge, 
Massachusetts. Export: 25 Warren Street, 
New Yor 


equipment is also available 


Cable: ‘‘Simontrice."’ 


partment, Washington and international representation, 
Board expenses, etc., totaling about $4.00 per member an- 
nually) has been increased. 

Concerning the size of publications, the average size of 
QST during the last quarter of 1938 was 123 pages as against 
109 for the same period of 1934. The 1939 Handbook has a 
total of 560 pages, compared with the 1935 Handbook's 282. 


THE AMATEUR IS BALANCED 


West Middletown, Ohio 
Editor, QST: 

I don't know when I have read an editorial that touched 
me more than yours in October QST. 

I am an old Morse telegrapher and have seen some hard 
service in my time, but in the past twenty vears I have been 
in the grocery business where I spend about seventy-five 
hours every week, so you see most of my time is spent with 
my business. Outside of several hours in the evenings and 
Sundays, I haven't much time for amateur radio, but I have 
been abusing myself by staying up too late at night and 
spending too many hours at it on Sundays. Therefore I 
haven't been getting the proper amount of sunshine and 
exercise needed by a man of my age, and I am not rugged 
physically 

I have caused blinking of the lights, key clicks in our b.e. 
receiver and maybe am not always in the best of humor 
when told about it, so have been a general nuisance around 
the house for the past three years but, say, it’s bard to 
stop when those VK’s and ZL’s are coming through about 
589x! But when I read that creed of the amateur I feel awful 
guilty 

That editorial of yours sure did set me to thinking and I 
want to thank you from the bottom of my heart for it, and I 
hope it has the same effect on thousands of hams and may be 
the cause of saving them their health and much money in 
doctor bills in later life. . . . 

John G. Hunt, W8QIE 


ABOUT CORRESPONDENCE 


4450 N. Mozart St., Chicago, Ill 
Editor, GST 
Found this poem in a magazine and I think that if some of 
the hot air fiends who release their steam through this 
column read it they might think first before they let loose 
Here it is 
ANOTHER'S Fautrs 
In speaking of a person's faults 
Pray don't forget vour own; 
Remember, those in a house of glass 
Should never throw a stone. 
It vou have nothing else to do 
But talk of those who sin, 
"Tis better you should look at home 
And from that point begin. 


J. H. Grigg, W9ZQT 


53 East 7th St., Holland, Mich. 
Editor, QST 

The Correspondence Section should be doubled in space 
allotment in QST. Some of the articles are very long and 
drawn out and there should be a minimum length of two or 
three inches per article. 

I think the Correspondence Section should inelude pro- 
gressive thoughts for increasing the enjoyment we amateurs 
have in our most interesting hobby or at least one of the 
most interesting of all hobbies. 

I also suggest that the fellows all get together and urge 
QST to publish a full page or even two full pages of nothing 
but photographs of some of the most active “hams” in the 
country. This should include station pictures as well as ops’ 
pictures. Foreign stations also should be included. Also 
antenna systems that deserve publication. 

This will greatly increase the average ham’s interest in the 
magazine we all like, QST. 

Rus Sakkers, W8DED 
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* 
LIST PRICE 


$215.00 


Complete with tubes, 
crystal, speaker 





CRYSTAL FILTER 


HE NEW “HQ-120"' with its ‘‘full range” crystal filter (see page 

33 of December QS5ST) splits crowded amateur phone bands 
wide open. This exclusive Hammarlund feature solves the phone- 
man's age-old problem of QRM from heterodynes and side-band 
slashover. The selectivity curves shown in the drawing were taken on 
s production model receiver. Labeling of these curves corresponds to [— 
the markings of the selectivity switch on the panel. In practice, curve | 
No. 1 is not only wide enough to permit excellent voice reception, 
but fairly good quality music as well. Curve No. 2 is intended for 
voice reception where quality is a consideration even though QRM 
may be very heavy. Number 3 is for extreme conditions of interference 
where ‘‘getting the message through" is more important than quality. 
Positions 4 and 5 are for CW code reception. Unlike most crystal 
filters, the output of this one is uniform throughout its selectivity range, 
and there is no interlocking of controls. 

Special consideration has been given to the R.F. gain of the re- 
ceiver in order that it will not require a stronger signal on 20 meters 
than on 80, for example, to read ‘“S-9"' on the meter. The ‘““HQ-120"’ 
salso equipped with a noise limiter which follows the strength of the 
ncoming signal and suppresses automobile ignition interference and 
similar disturbances. In order to maintain high efficiency with various 
types of antennas, the ‘‘'HQ-120" has an antenna compensating con- 
tol which assures maximum image rejection, maximum signal-to- 
noise ratio, and perfect circuit alignment at all times. There is a spread 
of 310 degrees for each amateur band from 80 to 10 meters, and the 
dial is calibrated in megacycles for these amateur bands. This means 
you no longer have to guess at the frequency of your own transmitter 
or of the one at the other end of the QSO. Write Dept. Q-1 for 


complete descriptive literature. \ A 
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Ganged Neutralizers for Single Control 
Neutralization of Push Pull Amplifiers 


Long in use by commercia! designers, ganged neutralizing capacitors 
are becoming more and more widely used by progressive amateur 
designers. Essentially conventional in natural layout, the push pull 
triode class ‘'C"’ amplifier lends itself most fittingly to further sim- 
plicity achieved by use of Cardwell ganged neutralizing condensers. 


Medium power amplifiers in particular are readily adapted to their 
use. We illustrate two new units, the ES-7-SDI Trim-air dual neutralizer, 
and the ET-15-AD!, which heve been requested by numerous pro- 
gressive amateur designers 


NEW Type ES-7-SDI — Dual Neutralizer 


HY-40, HY-57, RK-18's etc. Maximum 
Capacity each secticn 7 mmfd. Minimum Capacity each section 4 
mmfd. Airgap — .1 Peak V.— 5000 V. at 7 M.C. Plates — 
.040”’ thick, buffed and polished aluminum. Size — 434” x 14%e"’ a 
114”". Insulation nlantite end plates with Alsimag 196 insulated 
coupling between rotorsections. List Price $4.50 


For push-pull T-40 





Type ES-4-SD!I — Dual Neutralizer 
Similar to ES-7-SD! except maximum capacity per section is 4 mmfd. 


and minimum 1.5 mmfds. For push pull amplifiers using tubes such as 
316-A, UH-35, 800, RK-30, 834, RK-32, 304-A and UH-50. 


List Price, $4.10 





NEW Type ET-15-ADI — Dual Neutralizer 


For push pull RK-59, 841, 10, 801, T-20, 809, RK-11, RK-12, 825, 
756, 830, 316-A. Maximum Capacity — each section — 15 mmfd. 
Minimum Capacity each section — 1.5 mmfd. Airgap — .070’’. 
Peak Volt — 2500. Plates — .020° thick aluminum — unbuffed. 
Size — 3%"" x 1' x 1¥%"". Insulation — Isolantite end plates, with 
Alsimag 196 insulated coupling between rotor sections. 

List price, $3.50 





Type ET-30-ADI — A Dual Neutralizing Unit 


Similar to ET-15-AD! except for push pull tubes with grid to plate 
capacities higher then the capacity range of the ET-15-ADI. If plate 
modulation is used, plete voltages in excess of 600 V. should not be 
used. Maximum Capacity per section is 30 mmfd. Minimum Capacity 
per section is 4 mmfd LIST PRICE, $4.10 





Type NA-12-NDI — Dual Neutralizer 


Similar in construction to the well known NP-35-ND H.F. dual 
except with greater plate spacing and lower capacity, with 10, 

V. LO-FLEX coupling between rotor sections. For neutralizing push 
pull amplifiers using such tubes as RK-31, 841-A, 835, 838, 261-A, 
RK-57 and 805. Meximum Capacity each section —12 mmfds. 
Minimum Capacity each section — 6 mmfds. Airgap — .218’’. Peak 
Voltage — 6500 volts (conservative). Plates — .040” thick buffed 
and polished aluminum. Size — 21%” wide x 211716” high x 5 
25/32” long. Insulation — lsolentite and General Electric Mycalex. 


List Price, $15.00 


‘THE ALLEN D. CARDWELL 


MANUPACTURING CORPORATION 


83 PROSPEO?T STREET, BROOKLYN, NEW YORK 
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Standard Frequency Transmissions 





Date Schedule Station Date Schedule Station 
Jan. 6 BB W6XK Feb. 3 BB W6XK 
A W9XAN A W9XAN 
Jan. 7 BX W6XK Feb. 4 BX W6éXK 
Jan. 8 Cc W6XK Feb. 5 Cc Wwéexk 
Jan. 13 A W6XK Feb. 10 A W6XK 
Jan. 20 A W9XAN Feb. 17 A W9XAN 
B Ww6xK B W6XK 
Jan. 27 A W9XAN Feb. 24 A WeEXAN 
A W6XK A W6XK 


STANDARD FREQUENCY SCHEDULES 





Sched. and Sched. and 

Time Freq. (ke. Time Freq. (ke.; 
p.m. A B (p.m.) BB 
8:00 3500 7100 4:00 7000 14,000 
8:08 3600 7100 4:08 7100 14,100 
8:16 3700 7200 4:16 7200 14,200 
8:24 3800 7300 4:24 7 300 14,300 
8:32 3900 4:32 14,400 
8:40 4000 

Time Sched. and Freq. (ke.) 

a.m.) BX 

6:00 7000 

6:08 7100 

6:16 7200 

6:24 7300 


The time specified in the schedules is local standard time 
at the transmitting station. WOXAN uses Central Standard 
Time, and W6XK, Pacific Standard Time 


TRANSMITTING PROCEDURE 


The time allotted to each transmission is 8 minutes di- 
vided as follows: 

2 minutes—QST QST QST de (station call letters). 

3 minutes—Characteristic letter of station followed by 
call letters and statement of frequency. The charactenstic 
letter of W9XAN is “O”'; and that of W6XK is ““M.” 

1 minute—Statement of frequency in kilocycles and an- 
nouncement of next frequency. 

2 minutes—Time allowed to change to next frequency. 

W9XAN: Elgin Observatory, Elgin National Watch 
Company, Elgin, Ill., Frank D. Urie in charge. 

W6XK: Don Lee Broadcasting System, Los Angeles 
Calif., Frank M. Kennedy in charge 


WWYV Schedules 


Eacu Tuesday, Wednesday and Friday (ex- 
cept legal holidays), the National Bureau of 
Standards station, WWV, transmits with a power 
of 20 kw. on three carrier frequencies as follows: 
10:00 to 11:30 a.m., E.S.T., on 5000 ke.; noon to 
1:30 p.m., E.S.T., on 10,000 ke. ; 2:00 to 3:30 P.M., 
E.S.T., on 20,000 ke. The Tuesday and Friday 
transmissions are unmodulated c.w. except for 
l-second standard-time intervals consisting of 
short pulses with 1000-cycle modulation. On the 
Wednesday transmissions, the carrier is modu- 
lated 30% with a standard audio frequency of 
1000 c.p.s. The standard musical pitch A = M440 
c.p.s. is also transmitted from 4:00 P.m. to 2:00 
a.M., E.S.T., daily except Saturdays and Sundays, 
on a carrier frequency of 5000 ke., power 1 kw., 
100% modulation. The accuracy of the frequen- 
cies of the WWV transmissions is better than | 
part in 5,000,000. 
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An Eimac Tube is an 
improvement for any 
CUE ULLGLe 


100T 
35T 


Eimac is not “just another good tube.” It repre- 
sents a great step forward for the entire field of 
fadio Communications. 
neers who refuse to cling to precedent . . 
wish to obtain outstanding results . . . to be ahead 
of the crowd . . . have found Eimac tubes to be a 
requisite. Even those who are satisfied with the 
old way of doing things find definite improve- 


Progressive radio engi 
. who 





Ne 


ment when they change to Eimac. The point is: 
Eimac tubes are capable of far greater perform- 
ance than the average equipment in use today is 
capable of producing. 

With Eimac tubes, emission failure is almost 
a thing of the past. High voltages ; high tempera- 
tures; gas will never affect an Eimac tube. That is 
why it is possible to get such extremely high power 
output from a comparatively small Eimac tube. 
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An example of Eimac’s super performance is to 
be found in a group of new transmitters recently 
completed by the Thos. L. Siebenthaler Mfg. Co. 
to the design and specifications of TWA and 
Eastern Air Lines. In these transmitters, a pair of 
Eimac 450T tubes give an output of 4 KW while 
being operated well within their ratings. This 
kind of performance can easily be yours. 
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CONTACTS 


n the “TC” 


a | 
ACTS are one of the most important | 


mitting condenser design. Hammar- 
paid particular attention to this 
new TC". The illustration shows 
t-to-rotor contact of the new “TC”. 
metal contact through the frame is 
to carry the high current usually 
The contact is of 
m, noted for its low resistivity and 
3th. This contact is bent so that it 
end plate forming two soldering 
n will be short and direct. This is 
ry features of the new “TC” which 
non-magnetic principle of rotor 
outstanding condensers at your 


condensers. 


omplete details 


catalog containing 





MFG. CO., INC. 
N.Y.C Q-1-39 
39 catalog 





mMMARLUND 








Canedian 





41 West Ave. No., Hamilton, Ont. 


Operating News 


(Continued from page 75) 


October 38 0.R.S.-0.P.5. Parties 


Tex October O.R.S. and O.P.S. get-togethers were 
“humdingers,”’ with splendid turn-outs and scores of un- 
precedented magnitude. New highs were established in both 
parties. Active qualified operators should get in on these en- 
joyable activities by lining up their stations with the O.R.S. 
or O.P.S. group. Write your 8.C.M. to-day, if interested. 

W3BES leads the O.R.S. gang for the second consecutive 
time and WSMBW “‘dittos” in the O.P.S. group—take a 
look at their records! W2JZX moved up into second place 
among O.P.S., with WICOI third. WSKUN, second high 
O.R.S., gave W3BES a close race, followed by W4NC with 
W4ABT operating. The next O.R.S. and O.P.S. Parties will 
be on January 28th—-29th. Make your plans accordingly! 


Official Relay Station Scores 
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~ An = . = 

= : ses 8 3s 

z z Ge « oa 
W3BES 16,279,922 203 54 16 150-200E. Pa. 
W8KUN 16,115,042 210 57 41 100 W. Pa. 

W4NC 

(4ABT, opr.) 13,585,500 194 56 22 800 N.C. 
W6KFC 13,233,671 153 56 18 50-100 Ariz. 

WITS 12,757,525 200 53 350 Conn. 
WSJTT 10,180,884 175 53 43 250 W.N.Y 
W2HMJ 8,890,980 163 47 8 250 N.Y.C.& LI 
W4AGI 7,791,538 158 48 5 500 =©Georgia 
W2HZY 7,546,922 151 51 26 100 N.N.J. 
WILLX 6,715,812 159 42 22 200 E. Mass. 

z % A wil R Z 
W3GDI 6,251,265 146 43]/W9ARE 4,835,922 131 4 
WSCMH 5,971,158 142 44|/W8LCN 4,592,820 118 5! 
W9KJY ; 134 50|/|/W7FFQ 4,483,794 102 4! 
WIKQY 149 ©44|//W7GEE 4,073,067 95 49 
W3CHH 141 40]|/W3FPQ 3,907,464 127 36 
W9VES 134 47)|W3NF 3,868,805 118 4 
W5EOE 125 47||W1EOB 3,391,704 115 39 
W3DGM 47 40|/|/W3ADE 3,169,026 108 38 
WSMOT 132 45||W2GVZ 3,112,159 120 49 
WONFL 4,834,720 117 47|/W2KXF —.2,999,716 108 33 

| VE3EI 2,996,448 110 . 

The score of WIAW, not competitive with any of the 


above, is recounted for the information of Members: W1AW 
W1JTD opr.); 16,878,980; 210; 58; 31; 1,000. 


Official Phone Station Scores 





: s 3 € F SF §F 
a hn > y = _— DH 
WSMBW 9180 60 27 20 800 W.N. Y. 
W2JZX 7100 50 25 17 700 N.Y.C.& LL 
WiICcol 6944" 49 26 18 40/400 W. Mass. 
WOWXL 6288 2 24 26 5/200 Ky. 
WIBNO 6118 48 23 13 500 =W. Mass 
W3FGJ 5880 43 24 15 500 «Va. 
W4CYB 5880 48 21 20 500/250 N.C. 
W1GZL 5094 35 18 54 50/300 W. Mass 
WsDSJ 4920 40 0) 23 =: 100/300 W. Va. 
WsICQ 4864 48 19 8 125/150 Ohio 
3 . ~ = . = :; 
3 5 > wil s : Ss 
val aw > nH AH a) > a 
w4DCe $370 38 19]}W2DC 3675 31 21 
W4CVQ 4360 26 20/;W2DVC 3328 30 16 
WSBHN 4340 43 20)|;WS8PFM 3162 30 7 
W9TTA 4097 41 17||;WIDWP 3040 26 20 
WSNNJ 3819 35 19]|}W5CXH 2924 20 17 
WIEAO 3686 34 19||W3BRZ 2772 26 18 


* 8 hours, 25 mins. Score 








VE3KM 


2736 31 16 


of 7306 corrected to 8 hours. 
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—~CURVES 1, 4,7,10 : TYPE 316. 516 
CURVES 2,5,8,!'!1 : TYPE 314,514 
125L CURVES 3,6,.9,!2 : TYPE 310, S510 
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Cross-sectional sketch 
of Centralab Resistor 











IRCUITS 


whose vaiues 






Conducting 
core and jacket are fired 





together at 2500 degrees F. into 





a solid unit. hard and durable as stone, pro- 
viding mechanical strength and protection against humidity 







Copper contact to the resistance material at the extreme ends 
only provides uniform resistance and load distribution over 






ENTIRE length. End contacts do not short circuit part of the 






resistance as in other types. 







Because resistance is small in diameter and uniformly dis- 
tributed for entire length. Centralab’s specific resistance per 






part 


unit length is low. The result is low noise level and constant 






value over a wide range of frequency and voltage. i Resistor Data Bulletin 647 
CENTRALAB 


CENTRALAB « Division of Globe-Union Inc., Milwaukee 
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MEMBERS, DX CENTURY CLUB 


G6WY (No. 5) 141 W9GDH (No. 41)... 109 
WITW (No. 3) 133 W9EF (No. 44)... 109 
WiSZ (Ne. 7) 132 W4CEN (No. 60)... 109 
W8DFH (No. 14) 131 W3EDP (No. 53) 108 
W6CXW (No. 4) 130 W6HX (No. 21) 107 
W6GRL (No. 15) 129 G6CL (Ne. 24) 107 
Ww2GT (No. 32) 128 W2HHF (No. 54) 106 
G2ZQ (No, 6)... 127 W3EVW (No. 55) 106 
W2GTZ (Ne. 12) 127 PAOXF (No. 43)... 105 
W8CRA (Ne. 1) 126 VKSWR_ (No. 49) 105 
wits (Ne. 9) 125 W9ADN (No. 61) 105 
W2GW_ (Ne. 11) 125 WIJPE (No. 66)... 105 f 
ON4AU (No. 40) 125 W9KA (No. 42)... 104 
WILZ (No. 10) 121 W6FZL_ (No. 48) 104 
WIBUX (No. 2) 118 W3EVT (No. 51)... 104 
WSKG (No. 16) 118 W8BKP_ (No. 65) 104 
W8DHC (No. 27) 118 W3CHE (No. 87) 104 
HB9J (Ne. 13) 117 EISF (No. 19) 103 
W9ARL_ (No. 18)... 117 G6KP (No. 45) 103 
W8OSL_ (Ne. 23) 116 W4ACYU (Ne. 78) 103 
WSBB (Ne. 37) 116 w2bDc (Ne. 79) 103 
W3EMM (Ne. 58) 116 W2GVZ_ (Ne. 80) 103 
W6KIP (No. 28) 115 G2TR (No. 83)... 103 
W8BTI (No. 56) 114 W4CBY (No. 20) 102 
W8DWV (Ne. 17) 113 W2CMY (No. 68) 102 
W8JMP (No. 22) 113 WIWV (No. 69) 102 
W2UK (No. 33) 113 W2AAL_ (No. 81) 102 
W8LEC (Ne. 25) 112 F8RJ (Ne. 8) 101 
WIDF (No. 29) 112 W2CJM_ (Noe. 47) 101 
W80QF (No. 30) 112 Ww2CYS_ (Ne. 52) 101 
W9PST (No. 35) 112 VK3KX (No. 57) 101 
G6RH (No. 36)... 112 ZLIHY (No. 59) 101 
W6GAL (No. 50) 112 Wi1ZB (Ne. 62) 101 
W4BPD (No. 70) 112 W3DDM (Ne. 72) 101 
WIFH (Ne. 71) 112 W20A (Ne. 73) 101 
W7AMX (Ne. 26) Ml W3EPV (No. 74)... 101 
W2BHW (Noe. 39) lil W4AJX (No. 75)... 101 
W8ADG (No. 63) It W6DOB (No. 76) 101 
ON4UU_ (No. 31) 110 WSFS (Ne. 77) 101 
W6ADP (No. 34) 110 WIDUK (No. 82)... 101 
JSCC (Ne. 46) 110 GSRV (Ne. 64) 100 
wsTJ (No. 67) 110 VEZAX (No. 84)... 100 
hata : WwsvV (Ne. 38) 109 W3FRY (No. 85) 100 
= ; W2CBO (No. 86) 100 


imp tone Y st Ha The following have submitted proof of contacts 
with 75-or-more countries. 
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2 W2DsB 99 HBOX 89 Radiotelephone 
DUMMY ANTENNA New Ohmite Vac- WSEUY 99 VEZEI 89 W2IX¥ 77 
Used to easily, accurately measure Wone os WIM. 8 W3I a $1 

mitter output, for tuning up to W3AG. 98 WSDOD 838 W9OFLH..”” 81 

ind for many other purposes. W3GAIlI 98 WSNJP. 88 WSRCQ.... 81 
" FSRR... 97 G2DZ. SS W3BVN 80 
RHE * STATS Time-proved Ohmite all- WICC, 96 G2MIL. SS WS3EPR . 80 
treous-enameled Rheostats keep W4DRD 95 WIGCX s7 W3GEH 80 
filaments at exact rated value for . . + Lk a 87 sh ON a 4 

" in « i) 5 87 sU7AZ. 7 
Increase tube life. W6BAM 93 WS8AAJ 87 SM6WL 79 

-~ 4 : . uf ul 
BAND SWITCH Provides instant, eas) a =e ba a + = Lp 
h m one frequency to another with really G6GH 03 W3AIU 86 WSAAT 8 
lov ficiency. For all transmitter stages. WIFTR #2 WSCWW 86 WSBFG 78 
W2BYP 92 WIGNI s WSFJN. 78 
BROWN DEVILS popular, economical, WsOXO 9 W2IOP 3 WSMTY 8 
i Resistors for voltage dropping, bias WIBGY ol W4MR 85 W9UM 78 
, iers, etc. 10 and 20 watt sizes. ako yy + wees _ +4 veo rh 
othe BS 9 1G Ss LIGA. 13 
DIVIDOHMS Handy vitreous-enameled G6NF. 91 W3AGV s4 WIICA 77 
‘ Resistors for quick, accurate change a . 2 SUE + \ ony T a 
valueor repl: acement. 10 to 200 watts. WSK rw 90 WS8BSF N4 W6LDJ +6 
FIXED RESISTORS Ohmite vitreous-en- <A oS Seaa: oan 6 
an tesistors used by eminent designers WI1ADM. 89 W5ASG 83 ZS2xX.. 6 
facturers of amateur and commercial W3ZX. 89 G6ZO 83. W3CKT 75 
tr rs and receivers. W5KC. 89 SPIAR 83 W3FLH 75 
WSAL 89 W2ALO 82 W4TZ. 75 
R.F. PLATE CHOKES High frequency WSCJJ 89 W30P 32 W6AM. 75 
sol hokes designed to avoid either funda- WSKKG 89 W6GPB 82 WSDAE 49 
. G5BD 89 W9OVI 82 PA@JIMW J 

m harmonic resonance in the amateur WIBFT. 81 


h 


POWER LINE CHOKES Keep R.F. cur- 


going out over the power line 











1 rference with BCL receivers. 
x > of a > > ; > ; 
» hems Your Setber, Wolke taden fer free Emergency Preparation Demonstrations 
17 and Dummy Antenna Bulletin 111. lr. J. De Lasaux, A.R.R.L. Emergency Coérdinator, San 


P\LIAR AI Francisco Section, is sponsoring demonstrations of the avail- 
C F . TE MANUFACTURING CO. ability of amateur radio for emergency communication. On 
4831 ost Flournoy Street * Chicago, U.S.A. | Sept. 24, 1938, in connection with the celebration of the 


opening of a new strip of highway, a fixed station was set up 


in the office of Marvelous Marin, Inc., and a portable 
emergency-powered transmitter and receiver was at the scene 
of the celebration. This made it possible for state and other 
civic officials to participate with full assurance that they 


RHEGSTATS RESISTORS TAP SWITCHES could be reached at any time. In addition, the State Police 
Higbway Patrol had its receiver tuned to the frequency used 
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TAYLOR TUBES 


ARE CUSTOM BUILT 





WATTS PER DOLLAR 


The words “CUSTOM BUILT” which are printed on each TAYLOR TUBES carton, 
guarantee YOU better all around tube performance. Longer hours of efficient 
operating service can only come as a result of individualized and skillful “CUSTOM 
BUILT” tube manufacture. Every Taylor Tube, from the smallest to the largest, is 
individually built. The slogan, “MORE WATTS PER DOLLAR,” is more than a 
boast — it is the true performance standard by which all Amateur Transmitting 
Tubes are gauged. Yes, with TAYLOR TUBES it's “How Many” AND “How Good.” 
NEW 1939 TAYLOR TUBES MANUAL AND CATALOG NOW READY 


TAYLOR TUBES, INC., 2341 Wabansia Ave., CHICAGO, ILLINOIS 
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NET PRICE 


Less Batteries and test leads 


$10.95 


APPARATUS 


$21.95 
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by the amateurs (in the 1.75-Mc. band) in the event sddi- 
tional men were needed to handle the traffic situation. Those 
participating were W6SG, W6LQW, W6OMC, W §QGN 
and W6OBK. 

On Oct. 24th another demonstrator 


disaster committee of the 


was given for the 
American Legion in Marin 
County. Portable equipment was set up in the three A, L 
posts, one at Mil! Valley, Ross and San Anselmo. The three 
posts held a joint meeting by means of the hook-up. 1804 
K¢ was used and with the « ooperation of the Mission Trails 
Net, which monitored the frequency, there was little QRM, 
rhe demonstration was a success and there is a probability 
that the A. L. group will underwrite the securing of an 
nd receiver for each 
section of the county having a population of from 5000 to 
10,000 inhabitants Parti Ipating n this demonstr ition 
were W6FVK, W6HVX, W6KNZ, W6LQW, W6PAZ 
W6QGN and W6SG. Also present and assisting were 
W60BJ, Emergency Codrdinator, East Bay Section, to- 
ts, W6BF and W60MC 


emergency power supply, transmitte 


gether with his two assistar 


Wisconsin-Minnesota Sleet Storm 


night of Oct. 21, 1938, and 
sl ish show left 


A sleet storm beginning the 


lasting through the 22d, tur 


sections of western and northern Wisconsin and southeast- 


ning to he iv\ 


ern Minnesota without power and communication facilities 
Again amateur radio filled the breach. At 10:00 a.m. on the 
22d, the Northern States Power Company asked W9DCM, 
Minneapolis, to contact Eau Claire, Wis., W9DCM made 
contact with W9IXR, Rice Lake, Wis., who made a long- 


distance telephone call on the last line that was standing, 


notifying the power company at Eau Claire to secure the 
aid of local amateurs. In a short time W9OKS and Wo9sKX 
of Eau Claire were in communication with W9BN and 
W9DCM of Minneapolis. W9AN, St. Croix, Wis., was also 
on the “air giving service to the power company, contacting 
W9SK&, W9OSKB and W9ULVA handle traffic in that 
urea. Red Wing, Minn., was entirely out of communication 
ind power service. W9DCM raised W9ORL of Red Wing 
and furnished that city ontact through the 
22d and 23d until regular service was restored. WOORL was 
ising a 7-watt battery-powered rig. WOFWN assisted at 
ORL. Through this contact, men and s ipphes were sent to 
ted Wing to assist In restoring power service. WOSYX was 
on hand throughout the emergency requesting non-partici- 
pating stations to remain off the to lessen the QRM, and 
ing information, All of these stations, with 

the excepti of W9BN, W9OKS W9SKX were on 
3.9-Mec. ‘phone with W9DCM as the central station for clear- 
office in Minneapolis 
»ok a portable out 


with its sole « 


issisting In relia 


ng information to the power compar 
On the 23d, W9JINU of Eau Claire 
with a line crew to patrol ninety miles of transmission lines 
which were down in the stricken at reporting breaks 
W9OKS acted as key station to keep 





is they came 


the dispatcher at Eau Claire advised of the progress of the 
crew, On the morning of the 24th, W9DIT went into action 
with a line crew to patrol another section of line, approxi- 
mately one hundred miles in length. The two portables were 
on the job with the crew he repairs were completed 


and the crews sent home. W9.JNU was powered with a Mal- 
ind W9DIT with a genemotor, each using 
Each portable had an 


lory power pat 
a storage battery for 


} 


primar power 
t olled and operated 


output of about 7 watts, crysta 


3.5-M w., as did the key station, W9OKS, These opera- 


tors are all members of the Northern Wisconsin Radio 
Club and welcomed the opportunity to be of service and 
len s the effectiveness and reliability of amateur 


radio in emergencies 
With Cannon Falls Mint . without telephone 
service on the 23d, W9DH 1 W9DCM took portable 
m WOBN, Minneapolis, to tha Enroute 
over poor roads their receiver went bad i they called upon 
W9BQJ, Cannon Falls, who assisted them in locating an- 
ther set. With the co %perat of W9BQJ, W9DH- portable 
miles out of the city on the power 
company’s line to Red Wing. Two 56-Me 
ised from the base station out on the line and information 
relayed into Cannon Falls to the power 
The « p rtable transmitter nsisting of a single 
6A6 on 3890 ke. was powered b t storage battery 


equipment fr 





transceivers were 


company's dis- 


and a 350-volt generator 

WOGBL. La Crosse, Wis., was also on the job. The Michi- 
gan QMN Net 3663 ke. was active throughout the 
period, ready 


to assist in every way possible. 
W9DCM, WOBN and W9OKS. 


emergency 
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EARTHWORM SIGHS to 20 K.W. 


Wir ARE only human, fall in love, 
have grouches, and are bitten by bugs 
like anyone else. At the moment it’s 
Q. and A. with us, so read on: 

OQ. What is a Metallized Resistor? 

4. A Metallized Resistor consists of 
a very thin film of fine conducting 
particles bonded together on the sur- 
face of an insulating base. 

Q. How thick is this film? 

4. About as thick as the seat of our 
2nd-best pants — one to three thou- 
sandths of an inch. 

Q. How fine are these particles? 

A. Of colloidal size — they 
ground fine enough to float in air. 

Q. Of what are these conducting 
particles made? 
and 


are 


A. Carbon other conducting 


materials. 


Q. How are they bonded to this 
insulating base? 
A. The conducting particles are 


deposited in a controlled film on the 
surface of the insulator. Successive 
treatments in high temperature con- 


veyor ovens bond the particles to- 
gether and to the insulating base. 
This stabilizes the film to prevent 


changes in resistance after the unit is 
completed. Needless to say, these 
processes have been continually im- 
proved and refined during the fifteen 
years we have made resistors. 

QO. What is the insulating material 
on which this film is applied? 

A. Glass, Isolantite or Steatite, and 
Bakelite. A special glass rod or tube, 
about the diameter of a pencil lead, is 
used in the High Frequency “*F’’ Type 
and the Insulated “BT” Type Low- 
Power Resistors. The same is also used 
in the Types “FH” and “MG” Ultra 
High Range Resistors (up to 100,000 
megohms ). Isolantite or Steatite tubes 
are used as the base material for the 
Type “MP” High Frequency Power 
and the “MV” High Voltage Resistors. 

A high grade bakelite is the material 
to which the metallized film is applied 
for volume controls. 

QV. Wherein do these 
Resistors differ from the 
common carbon units? 

A. The Metallized Re- 


sistor has a conducting 


Vetallised 


INTERNATIONAL RESISTANCE COMPANY + 401 NORTH BROAD STREET, PHILADELPHIA, — 
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film of minute cross-section compared 
to the solid body of the molded or 
extruded carbon resistor. 


Q@. Andso...? 

A. The Metallized Resistor uses a 
conducting element of much lower 
specific resistance, or: the proportion 
of conducting to non-conducting 
material is much greater. This is the 
direct reason for the low noise level, 
and low voltage and temperature co- 
efficients noted here in November. 

YQ. Will thin film 
power? 

A. This is a matter of design. We 
manufacture Metallized Resistors 
that will handle anything from an 
earthworm’s sigh up to 20 K.W. of 
R.F. (These latter units are water 
cooled, of course, and are about 3” 
diameter x 20” long.) Other low range 
Type *“*MP’s”* handle momentary surg- 
es of several thousand amperes. 

Q. Will it handle voltage? 

4. The standard rating on the 
Type ““MVR” Resistor is 100,000 volts. 
There are high voltage generators in 
various Universities using multiple 
units at a million volts upwards. 

Q. How about the frequency char- 
acteristic? Does the impedance stay 
constant from D.C. up to ultra high 
frequencies? 

4. The ““MP” Resistors are a close 
approach to a pure resistance. They 
are used up to a hundred megacycles. 
As a dummy antenna load they may 
be coupled to the final tank in your 
transmitter without requiring re- 
tuning. This same characteristic 
makes them most suitable for termi- 
nating Rhombic antennas, measuring 
non-resonant lines, etc. 

Q. Why do you have so many types? 

A. There are six different types of 
Metallized Resistors, each designed 
for maximum performance in certain 
characteristics. One of the 
virtues of the metallized pro- 
cess is this flexibility 
in design. 


such a carry 
































WIAW Operating Schedule 


Effective Dec. 27, 1938) 

OPpERATING-VistTINe Hours: 

3:00 p.m.-3:00 a.m. daily, except Sat. & Sun. 

Saturday — 8:30 p.m.-2:30 a.m. 

Sunday — 7:00 p.m.-1:00 a.m. 
GENERAL OPERATION: 

WI1AW devotes the following periods daily, except Satur- 
day and Sunday, to GENERAL work with all amateurs 
in the following bands: 





















































Another B&W 


ACHIEVEMENT 
IN COIL DESIGN 




















Band — Frequency Time Eastern Standard 

LS Me. 18)8-1800-k« 3:00- 3:30 p.m 
*phone/c.w. 11:00-11:30 p.m 

~ ; P rr J 3:30- 4:00 p.m. 3 
3.5 Be. S800-ke. ¢.w. 8:00- 8:30 p.m s 
3.9 Me. 3950-ke. ‘phone 10:00-11:00 p.m. 

7 Me. 7150-ke. c.w. 1:00— 2:00 a.m.* 
14 Me. 14,254-ke. ¢.w 6:00— 7:00 P.M. 
14 Me. 14,240-ke. ‘phone 4:00— 5:00 p.m. 


* Daily except Sun. & Mon 

On Saturdays W1AW is operated from 8:30 p.m. to 2:30 
,.M. E.S.T., and on Sundays from 7:00 p.m. to 1:00 a.m 
I:.8.T. On these days operation will be devoted to the most 
profitable use of bands for general contacts and to participa- 
tion in special week-end operating activities and contests 
rhe station is not operated on legal national holidays. 
OrrictiaL Broapcast ScHepuLe (for sending addressed “ 

information to all radio amateurs): 








Fre quencis r 
C.W.: 1800-3800-7 150-14,254 kes. ‘simultaneously — 
Starting Times (P.M peeds (W.P.M : 
THE NEW - eee = Ce 
E.S.T. C.S.T.M.S.T. P.S.T.M T W Th Fri Sat Sun T-! 
5 


A\ if 8:30 7:30 6:30 5:30 20 15 25 15 20 — 20 T 
Midnight 11:00 10:00 9:00 15 25 15 20 15 15 > 
‘PHone: 1808, 3950, 14240 kes Tel 


( 25 WATT ) Each code transmission will be followed in turn by voice T- 


A | R I N 1) U C T 0 R S transmission on each of the above frequencies. 
T- 








T- 
BRIEFS T- 
os. am m . . Fe nes 

BABIES have all the 1.75-Mc. Trans-Atlantic Tests, February 1939 r. 
sstly superior effi- The Annual 1.75-Mc. Trans-Atlantic Tests will be held 7 
aed d 90d look this year in February under the guidance of G6FO. The ob- T- 
, “pe goo OOKS ject of the tests is to continue the observations and tests 7. 

AIR INDUCTORS originally started in 1934 by G2II (now GW6AA), to en- 
coil performance deavor to effect G-W QSO’s on 1.75 Me., to observe condi- T- 
Norld tions obtaining on the band at the time and during the T- 

BIES : " F ‘ th period which previous experience shows to be the best for 
= as tae _— * a contacts between U.S. A. and Europe, and to focus interest T- 

eapelicors bpdlce® on the DX possibilities of our lowest frequency band. 

ng material than was . T- 

rt Pe Rigen A number of G stations, as well as many listeners, are 
ee oe interested in these tests. It is hoped that W operators using apeme 
trical, amazingly *T! 


1.75 Me. will participate and keep the following schedule tor de 
0430 to 0730 G.T. on each of these dates February 4th, 
6th, Sth, 10th, 12th, 14th and 16th. Calling and Listening 
Schedule: 0430-0440, W calls, G listens; 0440-0450, G Indu 
calls, W listens; 0450-0500, W calls, G listens; and so on at 
ten-minute intervals until 0730 G.T. Accurate time-keeping 


the finest wire is used! 
ting is very conservative! 
winding method* — 

od by B & W — is the 
ppearance and ultra high 


, 


long x 114” in 

















160 meters. Univer- 
5-prong Alsimag 
26 bases permit quick, 
easy band changing 
Amateur 
Net Price, $1.00 


; nf 4 


‘ pny an is essential. All G stations will operate in the region 1720 a 
to e finer, - ; 
- a — 1800 kes., listening for W c.w. and phone stations in the T 
"anc ’ give i “ > , . 
a complete ‘160-meter” band. Any QSO established should T- 
25 Watt applications. - 
BABIES lable be kept short to give other stations an opportunity to make T- 
re vaiiad . es 
=— ‘ | contact. All American participants are asked to send a log T- 
n five types, from 10 | a eV) T 
| and report as soon as possible after the Tests to G6F' : 
| 


84-86, Tabernacle St., London, E. C. 2, England. Reports 
should also be sent to A.R.R.L. headquarters. 
S. Perry, Wi1BB. 


fddenda, Field Day Results 


Received too late to make the December QST story on the 
1938 A.R.R.L. Field Day was the report of the Jacksonville 
Fla.) Radio Club. Operating W4DIQ-4 on 7 and 14-M:« 
c.w. and 28- and 3.9-Mc. ‘phone, the “Jax "’ gang made 501 
— points (33 QSO’s). Operators were W4CRZ, W4BNK, 

BARKER & WILLIAMSON a — ony SQaU, weno, W4EOS and W4DIQ. 

The call of the Saskatoon Amateur Radio Club was er- 
Wadia Manuteetaring Engineers *§ AROMORE PENNSTLVANIA roneously listed in the F.D. scores as VE4AAW. The correct 
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\ THORDARSON QUALITY AT 
|\\ PRICES YOU WILL APPRECIATE 


'T' Ea EE: * PLATE TRANSFORMERS 
* CHOKES 

MODULATION TRANSFORMERS 
FILAMENT TRANSFORMERS 
DRIVER TRANSFORMERS 


“19" SERIES PLATE SUPPLY TRANSFORMERS THORDARSON QUALITY FOR THE 


Primary 115 Volts, 50-60 Cycles | “HAM" IN THE POPULAR-PRICE FIELD! 
Transformers rated in D.C. volts from two section filter COMPARE! 


Electrostatic shield between primary and secondary 





* 


* 


*% 

















Type Sec. A.C. D.C. D.C. Your ~ ’ Pa, ° ™ 
yp et: OS Lia Ly vous hou n at the left is catalog infor 
T-19P55 660-0-600 ++ 4 250 $4.50 mation on the plate transformers 
T-19P56 900-0-900 50 225 4.80 and chokes in this new series of 

00-—0-—800 600 . ° “4 
T-19P57 1075-0 1075 1000 125 6.00 transformers. Complete informa- 
) (} 07 10 ‘) 150 . . . ~ 
—_— “s 07 0-1200 1000" 200 7.20 tion on the full series in Catalog 
saaes “a ae aan a taieis No. 400-C, from your parts dis- 
1250-0-12 1000 tributor or write factory for Free 
r-19P60 1875-—0-1875 1500 300 11.10 * a 
1560—0—1560 1250 copy. 
T-19P61 ?125-0- 212 5 1750 300 12.00 = 
1875-0 18 1500 
T-19P62 2420-00-24 0 2000 300 12.90 
?125—0-2125 1750 
r-19P63 15 +? 1560 1250 500 13.80 
12 1265 1000 
T-19P64 18 O-1875 1500 500 17.70 
1S 6 0—1560 1250 
T-19P65 0-~3000 17.70 
420- 0O—2470 0 
T-19P66 ?125-—0-—2125 1750 500 22.50 
1875—0—1875 1500 
T-19P67 »450-—0-—2450 000 500 25.50 
?125-—0-—2125 1750 
T-19P68 3000 -() 3000 2500 500 30.00 
»450—0-—2450 2000 
*This transformer hz pat apt *These transformers d 
rdouble rectifiers an de cu ae tiv r both s yndary ratings simultane 


“— SERIES SWINGING AND FILTER CHOKES 


Inductance listed is that actually measured at rated current 
All adequately insulated 


SWINGING CHOKES 














Type Cap Inductance D.C. Res. Volts Your 
No. D.C.M.A Henries Ohms Insulation Cost 
T-19C35 ou 5-20 130 3000 $2.85 
T-19C36 300 5-20 105 3000 3.90 
T-19C37 4100 5-20 90 4000 5.40 
T-19C38 500 520 75 4000 6.90 
T-19C42 00) 1? 130 3000 2.85 
T-19C43 300 12 105 3000 3.90 "19°" Series Plate Transforme r 
T-19C44 4100 12 90 4000 5.40 Mounting Style 2 
T-19C45 500 12 75 4000 6.90 Fully shielded — Air cooled 





THORDARSON ELECTRIC MFG. CO. 
500 W. HURON ST., CHICAGO, ILL. 


Demand ‘Powe by Thordarion © 








































who are not 


r vou like to become 


al ber of the American 
Radio Relay League? We need 
vol this big organization 
ol » amateurs, the only 
am association that does 
thir from your reading of 
OS uu have gained a knowl- 
ed f the nature of the 
Lea ind what it does, and 
vor e read its purposes as 
set on page 6 of this issue. 
‘Vi ild like to have you 
be i full-fledged member 
an | your strength to ours 
in things we are under- 
tak or Amateur Radio. 
Yi have the membership 
edi of OST delivered at 
vO rv each month. A con- 
vel application form is 
pri below clip it out 
and if today. 
* 
f ec interest in amateur radio 


vy essential qualification 
membership 


AMERICAN RADIO RELAY LEAGUE 
Hartford. Connecticut. U.S.A. 


I here pply for membership in the 
Americ dio Relay League, and enclose 
2.50 (3 reign countries) in payment of 
one year es. $1.25 of which is for a subscrip- 


tion to ¢ » the same period. Please begin 


my sub on with the issue. 


Mail m rtificate of Membership and send 
OST to llowing name and address. 
Do you friend who is also interested in 


whose name you might give 
end him a sample copy of G@ST? 


Amateur 





us eo 


Thanks 





TO OUR READERS 


A.R.R.L. MEMBERS 


~\ 
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eall is VE4AAA,. Through an oversight the Jersey Shore 
Amateur Radio Association failed to mention W2HWX 
as a member of its F.D. party; HWX played an important 
part in W2AIW-2 operations 





. * 
. D , a ll 
Brass Pounders’ League 
October 16th-November L5th 
Extra Del 
Call Ort Del. Rel. Credtt Total 
W2CGG 4! 318 1654 303 2304 
W2JHB 391 490 703 473 2057 
W4PL 21 64 1627 48 1760 
W6IOX 15 15 782 il 823 
WSKWA 2 63 642 0 737 
W3CI1Z 19 47 87 47 700 
W6DH 61 112 364 112 649 
W3EMI 63 S6 420) 74 643 
WIKZ1 21 $14 48 254 637 
WSIXJ 138 21 472 2 633 
WSQGD SS 137 282 99 606 
W3BW'1 51 82 359 63 955 
WIKTH 541 13 0 0 554 
W5FDR 42 122 278 108 550 
W5MN 24 73 366 6 524 
W5EO! 23 142 338 IS 921 
WONFI Is 35 $42 16 sll 
WIINE 66 $5 108 0 HOO 
W6LLW a 10 34 22 505 
MORE-THAN-ONE-OPERATOR STATIONS 
Extra Del 
c ort Ey Tee Credit Total 
KAIHR 7o0u iSO SOO 0 2079 
Wo5ow 14 166 1340 S3 1743 
W4cNY¥ “41 ww 0 0 O51 
WORN rf 147 s68 17 OS6 
WilGod 6S 63 101 +1 573 
These stations “make” the B.P.L. with total of 500 
or over. One hundred deliveries + Ex. Del. Credits also 
rate B.P.L. standing. The following one-operator sta- 
tlons make the B.P.L. on deliveries. Deliveries count! 
WSCMH, 294 W6IMI, 161 WSFUW, 121 
W6JITYV, 229 WOTRA, 159 WS5DAQ, 115 
W9EBSA, 224 W6ZX, 152 W6DKS, 114 
W20Q, 217 WS3QP, 151 WSOFQ, 108 
WS5DRKR, 19! WIKIN, 148 W5GUK, 100 
W7APS, 100 W5CEZ, 147 More-than-one-opr 
W6EJA, 186 WSOBN, 135 WIAW, 372 
W28C, 17S W6MODI, 132 K5AA, 151 
WYUKB, 166 WIAKS, 129 
A.A.R.S 
WELN (W2s¢ made the B.P.I r +? deltverte 
MORE-THAN-ONE-OPERATOR STATIONS 
Ertra Del 
Cal Orte iy hee Credit Total 
WLM (W3CXI 130 448) 2857 74 3409 
4 total of 500 or more, or 100 delivertes Ex. D. Cr 
will put in line for a place in the B.P.I 











Third Annual South African DX 
Contest 


, rs throughout the world are invited to 
participate in the third S.A.R.R.L. International DX Con- 
test to be held on the first and second week ends of January, 
1939. 

GMT to January 8th (2200 
1600 GMT) to January 15th 


1600 
lith 


Dates: January 7th 
GM r) and J muar\ 
2200 GMI 

Bands 
but once per band 


A station can be worked 
ations worked on the 
first week ¢ nd can be worke d on th second week end. 
Exchanges: As a six-figure group will be exchanged. 
The first three numbers will be the signal report; the last 
three numbers will be a self-assigned figure used through- 


Any or all bands can be used 
per week end. S 


usual 


out the contest 

Points: Two 
changes, one point for ” exchange. 

Zones: Stations outside the “Africas” will base their multi- 
pliers on the following zones: ZS1, ZS2, ZS3, ZS4, ZS5, 
Z86, ZE, VQ2, VQ3, CR7, FB8, FR8, 0Q5, ZN1, VQ8. 

Scoring: DX stations outside of the African zone will com- 
pute their scores by multiplying the total number of con- 
tacts by the total number of African zones by the total 
number of points. For example: W9ARL contacts 38 sta- 


points may be claimed for “two-way” ex- 


“one-way 


















TYPE 24 


Shown above is a one-meter parallel 
rod oscillator which is capable of de- GAM M ATRO N 


livering more than 25 watts of radio 
frequency power to its load. Con- S 5 @) 
structional information on this trans- 3 


mitter will be forwarded on request. 


HOW IT WORKS 


The phenomenal power output of the Type 24 
Gammatron at ultra high frequencies is due to its 
scientific design. 

The use of a long, capped Tantalum plate pre- 
vents the escape of stray electrons from the ends 
of the plate structure which greatly reduces the 
efficiency in ordinary U. H. F. tubes. 

The use of a tantalum grid permits very close 
spacing to the filament, thus providing a very 
short time of electron flight and resultant high 
efficiency at very short wave lengths. Write for 
the U.H.F. data on the Type 24 Gammatron. 


jl 
Wp 


ny 
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T quires thet every emateur station shal! 


k and measure transmitter frequency. 
ring epperatus is required to be ex- 
frequency control. For precise 
rement a stable and dependable 
is indicated. 


s proud to offer the precision frequency 
»d monitor illustrated above and parts 


ancmitter 


r-monitor 


rovides features heretofore available 
sboratory oquionent Designed for 
ont, itofers a 734”, 324 degree dial, 
5 to 160 meter bands; zero 
with 20 precision calibration fre- 
ble, A.C. or D.C. operation with 
temperature stabilization of electron 
r and amplied monitoring 
ess up’ any station; priced extraordi- 
ved for precision work. 
write for full details on this and an 
e of quality r.f. and i.f. transformers, fixed 
ndensers end other perts. 


; Homan, C0. INC. 


ST ° CHICAGO, U.S. A. 


ratec tor 





EDWIN |. 
402 S.PEORIA 








PRECISION CRYSTALS 


Highest yetals carefully prepared for frequency 
stability ar ximum output. —— tested to assure you 
of dependa peration. Be sure of your transmitter 
frequenc) e PRECISION CRYSTA LS. 


Type 4-A low drift 
unit ro into a tube 
socket. Supplied within 
5 Ke. of your speci- 
fied frequency in the 
40, 80 or 160 meter 
bands. Calibration 
accurate to within 
0.03%. Price, $4.50. 


*X" cut crystals sup- 
lied in type 4 holder 
or tube socket within 

5 Kc. of your specified 

frequency in the 40, 

80 or 160 meter 

bands. Price, $4.00. 


Either the low drift 
crystals or the ‘X" 
cut type can be sup- 
plied in square hold- 
jacks at the above prices. 





ers to plug G.R. 


type 


rcial requirements quoted on at your 
ninth year of business. 


Crystal 
request 


PRECISION PIEZO SERVICE 
Baton Rouge, La. 


427 Asia Street 


























tions in 10 African zones for 76 points. His score =38 x10 

X76 = 28,880 points. 

Awards: The highest DX scorer will receive a miniature 
trophy and a certificate. The highest in each country 
(each district in U.S.A.) will receive a certificate. 

Returns: Logs showing Date, Station, Time, Freq., Zone, Nr 
Sent, Nr. Received, Points and Total should reach the 
S.A.R.R.L., P. O. Box 7028, Johannesburg, South Africa, 

not later than March 15, 1939. 


High Sweepstakes Scores 


As THIS issue goes to press logs for the 1938 Sweep- 
stakes Contest are arriving by the dozens each day .. . 
and some 700 have already been received. It is as yet im- 
possible to give any official results, but we're passing along 
the “claimed results "’ of some of the higher scorers, since we 
know that all participants are anxious to receive this 
information. So far there has been no report of anyone 
working all Sections in the contest. The complete official 
results are scheduled for April QST7’. The tabulation following 
shows score, stations worked and section worked in each 


case 
C.W.T. W3FMY 41856-328-4 
ee 2-67 VE3ES 41456-304-55 
onarin ae ae ae VE2DR 40800-273-60 
W3CHH  74080-463-64 W9AET 40031-263-61 
W310P 71998-482-62 W9MGN 638964-257-61 
WaKC 69500-422-67 WIKFE = 38480-300-65 
WoRSO  69020-406-68 WO6MEK 38132-256-62 
W9VKF  67235-397-68 WSAVB_  37818-291-66 
WS8OFN _-68430-514-65 W9WTW 37620-316-60 
W2HMJ 65000-400-65  W2JJE 36600-246-60 
WITS 62531-363-69 W9YXO —36409-304-59 
W7CMB- _61556-369-67  WSGKL =: 35409-304-50 
W8OKC —_-60795-389-63 
WIAW (Hal) 60720-460-66 ,») 
W4APU —-60095-357-68 
WOWFS 57840-303-64 W6ITH  —§ 45126-327-69 
W2HZY  57165-368-62  W2JUJ 17820-168-54 
W9MUX 57120-350-64 = W9YQN _—17280-160-4 
WSJTT  56695-333-68 W9TTS  — 13888-125-56 
W3ATR  —-56050-380-59 VESAIB —13475~123-44 
W8DOD 54019-325-67  W9TQL  —_12960-152-36 
W9ZAR = 53156-338-63  W9UYD 12584-12362 
W9AWP 52053-331-63 VESFZ 12514-11047 
WSCMH 49995-303-66 W9ZTO 11040-11548 
VE2EP  49300-290-68 = W6EJC 10608-102-52 
WIAVJ = 49115-312-65 W4CDG —_10368- 97-54 
W3GAU 48669-301-65 W9GDB 10125- 91-50 
W6QAP  48100-304-65 W6AM 9447-100-47 
W9CWW  46398-277-67 WOWXL 7898- 81-39 
WIKQY 46116-36663 VEAWJ 7556- 79-39 
W5CWW 44000-277-64 W8JAH 7490- 85-44 
W3FPQ  43710-354-62 W5FDQ 7264— 75-39 
W9ZMG = 42319-310-55 += WIGKJ 6665- 63-43 
W5ELE = 41920-267-64 W4BQE 5719- 67-43 


S. C. Tornado Emergency 


A tornado hit Charleston, 8S. C., about 8:20 a.m., Septem- 
ber 29, 1938, leaving the city without power and with but 
one telephone line that was highly overtaxed by folks who 
were trying to communicate with their loved ones, friends or 
places of business. 

The city being without power naturally handicapped the 
amateurs who were without the necessary emergency 
equipment. A lesson on why we should all have auxiliary 
equipment!) However, the power company did restore 
power to the rural districts near the edge of the city, and 
that enabled W4FFH to put his 7-Mce. rig on the air around 
11:00 a.m. As soon as the flying débris had settled, the ama- 
teurs of Charleston set about doing the best they could to 
start an emergency circuit. A portable battery-powered rig 
owned by W4CUS was loaned to the City Police depart- 
ment so that they could keep in contact with the police 
force and direct rescue work. CUS aided by FFH then re- 


| turned to Follet Beach to bring CUS’ rig to the city, that it 


| 
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might be set up at the car barn sub station where an at- 
tempt was being made to secure a line from the power plant 
which would give 110 volts a.c. This rig was turned over to 
the N.C.R. members, W4DHT, W4DBK, W4EOR, 
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OR AMATEUR RADIO 


HY25 $1.45 Net 


R.F. Power Amplifier, Oscillator. Class 
“B'’ Modulator, Frequency-Doubler. Cer- 
amic Base and Insulation. 


Plate Dissipation. . 25 watts max. 


Plate Voltage (D.C 800 max. 
Filament Voltage ef 
Filament Current 2.25 amp 
Average Amp. Factor 55 
Grid to Plate Cap.. 4.6 ppt 





HY 40 $2.75 Net 


R.F. Power Amplifier, Oscillator, Class 

*““B'’ Modulator. General Purpose High- 

Efficiency Triode. Graphite Anode, Lava 

Insulation, Ceramic Base. 

40 watts max. 
1000 max. 


Plate Dissipation. . . 
Plate Voltage (D.C 


Filament Voltage... .. 7.5 
Filament Current. 2.25 amp 
Average Amp. Factor 25 
Grid to Plate Cap..... 6 3 pf 











HYS1A- HY51B $5.00 Net | A. 


R.F. Power Amplifier, Oscillator, Class **B"’ 
Modulator, Frequency-Doubler. Graphite 
Anode, Lava Insulation, Ceramic Base. 


65 watts max. 

1000 max. 

7.5 on HYSIA, 10.0 

on HYSIB 

3.5 amp. on HYS1IA, 2.25 
amp. on HYS51B 

Average Amp. Factor...... 25 
ee ee I oct -eneeeneseeneces 7.5 ppl 


Plate Dissipation 
Plate Voltage (D.C.) 
Filament Voltage. 


Filament Current 





HY57 $3.50 Net 


R.F. Power Amplifier, Oscillator, Class *‘B"’ 
Modulator, Frequency-Doubler. Graphite 
Anode, Lava Insulation, Ceramic Base. 

Plate Dissipation. ..... 40 watts max. 


Plate Voltage (D.C 800 max. 


Filament Voltage. .... eter. 
Filament Current. 2.2 mp 
Average Amp. Factor. . — ee 
Grid to Plate Cap.......... . 5.1 put 





HY60 $2.50 Net 


Beam-Tetrode, R.F. Amplifier, Oscillator, 
Class ABI Audio Amplifier, Frequency- 
Doubler. Ceramic Base. NO NEUTRALI- 
ZATION REQUIRED FOR USE AT RADIO 
FREQUENCIES. 


Heater Voltage (A.C. or D.C.)..... 6.3 
Heater Current 0.5 amp. 
D.C. Plate Voltage. ... 425 max. 
Plate Current. ... ‘ 60 ma. max. 
Grid Current....... 4 ma. max. 


R.F, Output (Class “Cc 16 watts approx. 





HY61 $3.00 Net 


Beam-Tetrode, R.F. Amplifier, Oscillator, 
Class AB2 Audio Amplifier, Frequency- 
Doubler. Ceramic Base. NO NEUTRALI- 
ZATION REQUIRED FOR USE AT RADIO 
FREQUENCIES. 


Heater Voltage (A.C. or D.( aes 6.3 
Heater Current......... 0.9 amp. 
1).C. Plate Voltage. ... 600 max 
Plate Current........ 100 ma. max 
Grid Current...... 5 ma. max. 
R.F. Output (Class “C"'). .37.5 watts approx. 





fen 





6L6GX $1.55 Net 


Beam-Tetrode, Power Amplifier. (LOW- 
LOSS REPLACEMENT FOR 6L6 AND 
6L6G.) Ceramic Base. 


Heater Voltage ‘ nes 6.3 
Heater Current 0.9 amp 
Plate Voltage. 500 max. volts 
Screen Voltage 300 max. volts 
Plate Resistance 22500 ohms 
Mutual Conductance 6000 umhos 
Amplification Factor ; 135 
Plate Dissipation. . . 25 watts max. 
Plate Current 90 max. ma. 
Screen Current. . 6 max. ma. 
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HY615 TRIODE 


Ultra-High Frequency Oscillator, R. F. 
Amplifier, Detector. Plate and Grid leads 
are brought out to caps in the dome of 
the bulb. The HY615 features short con- 
nection leads, small internal elements and 
low inter-electrode capacities resulting in 
efficient operation at ultra-high frequen- 
cies. Ceramic Base. 


Heater Voltage (A.C. or D.C.).. 6.3 
Heater Current : 0.15 amp 
Plate Voltage... Seeev~ 250 max. 


Plate Dissipation . 3.5 watts max. 


$2.00 Net 











866 JR. 


Half-Wave, Mercury Vapor 
Rectifier. Ceramic Base. 





Filament Voltage........2.5 
Filament Current. . .2.5 amp. 





$1.05 Net 





866 $1.50 Net 


Half-Wave, 
Heavy Duty. 


Mercury Vapor Rectifier. 


Filament Voltage i 2.5 
Filament Current. 5 amp. 













LABORATORIES 


MASS. 















YOUR RIG 
and 
POCKETBOOK 











@ HYVOL high-voltage capacitors are 
now obtainable in oil-filled (heavy-duty) 
and wax-filled (normal-duty) types. Ad- 
justable mounting bracket. High-tension 
pillar terminals. Steel cases. Conservative 
ratings. And at prices that will please you. 


CATALOG... 


Ask local supplier for latest AEROVOX 
catalog. Ask to see HY VOL capacitors. 
Or write us direct. 


a — 


No Matter What Type 
Beam You Want 


RIZONTAL 
ERTICAL 





fenarhedely =: 


Division of Chisholm-Ryder Ce. Ime. BULLETIN 
3919 HIGHLAND — NIAGARA FALLS, N. Y. w 
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W4DFC, W4EXP and W4FND. CUS then went to the 
home of FFH and, with W4CYT, aided FFH in the delivery 
of messages and collection of those to be transmitted, 
W4CUS later took control of his station which he had left 
with the N.C.R. group. At about 10:30 p.m. contact had 
been made and traffic started moving over the South Caro- 
lina 1.75-Mc. "Phone Net. This work continued until 3:30 
A.M., when time was taken out for a little shut-eye and a re- 
turn to the air early in the day to complete the job of de- 
livering and transmitting the rest of the traffic. CUS was 
aided by FFH and CYT in his late hour operation. 

South Carolina amateurs taking part in the 1.75-Me, 
circuit were W4EOZ, W4EDQ, W4BZX, W4DQY, W4ETF, 
W4EGH, W4EZF and W4EJK. These 1.75-Me. fellows had 
been guarding the frequency of W4CUS in Charleston a 
long time before he was able to get his station on the air 
keeping the channel clear. 

3.5-Me. operations: As soon as the fact that the tornado 
had almost isolated Charleston was known the 3.5-Mce. c.w. 
gang began a movement to construct an emergency circuit, 
Efforts to contact the Charleston fellows on 3.5 Mc. proved 
futile until about 7:00 p.m., when W4CWN at Fort Moultrie 
came on and was immediately contacted by W4BQE (with 
W4DNR, E.C.) at the key. CWN was aided by W4BNB 
and the following fellows about the Fort who aided in the 
deliveries, etc.: George C. Monts, Erwin Cathcart, R. E. 
Wentz. Jr.. Paul MeMichen, J. D. Bradley, Jake Lee 
Garbade, Robert E. Harring and J. A. B. Wentz. CWN isa 
government operator and, after about two or three hours of 
operation, it was necessary for him to return to the govern- 
ment frequency. W4BRF set about to secure the necessary 
batteries to enable W4CZN to put his portable rig on the air 
and continue the good work of CWN. CZN was aided in his 
operation by W4CZA. South Carolina fellows known to 
have taken part in the emergency work on 3.5 Mc. were 
W4BDT, W4CQU, W4EWB, W4BQE, W4EXJ and 
W4DNR. W4IR of College Park, Ga., also assisted. W5D AQ 
of New Orleans, Louisiana Emergency Codérdinator, put 
some traffic into Charleston via W4CZN and made de- 
liveries of replies within a few hours 

Ted Ferguson, WLBQE 
S20... & ¢. 


0.B.S._ 


The following is a supplement to the list of A.R.R.L. Offi- 
cial Broadcasting Stations in October QST (page 71): 
W2CHK, W 2JZX, W4BMM, W5FDR, WSGDU, W6IGO, 
W6KEO, VE4AA. 


BRIEFS 
Flea Power mee 
{ new t pe of high power is now be ming prev alent in 
the Chicago and nearby town are is. Kilow: att stations are 


jumerous id a new club has been formed. It is 
e Flea Px a lub ll it this writing there are 






becoming 


called ‘Th 
twenty-one mem iber 8, ear h of whor — es a rig at an input 
of five watts or less. Perhaps 5 sng onde sed about the 
high power “he retofore mentione 1, Well, you have it... 
me watt is the equivalent of 200 fle a-power Ww atts; there- 
fore, five watts makes a kilow ant Se power station! 

The Oseil Pr. ‘of cial publication, 


Tri-Town Radio Club 


WolSA 
W6USA, amateur station at the Golden Gate Interna- 
tional Exposition, on Treasure Island, San Francisco Bay, 
will be in operation soon. A very attractive souvenir QSL 
eard will be sent for each QSO 


—rsr— 


Broadcast station KPAB, Laredo, Texas, plans a series of 
DX programs directed to radio amateurs, running from 
January 15th to February 7th at around 2:00 to 3:00 a.m. 
CST. In addition to the usual acknowle dgments KPAB will 
send to each individual reporting reception a souvenir of the 
Mexican border. These souvenirs will consist of such items 
as Mexican Sombreros, Mexican Sarapes, pottery, dressed 
fleas, jumping beans, feather pictures, miniature figures and 
many other characteristic Mexican handiwork pieces. 
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14-TUBE 
5 BAND 


TRAFFIC MASTER 


COMMUNICATIONS RECEIVER 


Man! Here is a 14-tube, 5-band communications 
receiver that has practically every major circuit 
improvement known to radio engineers! In sen- 
sitivity, selectivity and signal-to-noise ratio on 
the amateur bands it is outstanding — and one of 
the greatest ‘ham’ kits ever assembled! 

The TRAFFIC MASTER comes to you in com- 
plete, easily-assembled form — everything except 
tubes and speaker with completely assembled 
all-wave Tuning Unit ready for mounting. 

A built-in Noise Silencer and a dozen other 
excellent features make it an outstanding re- 
ceiver in amateur radio. Your Parts Jobber has 
this and other Meissner Kits. If not, write Dept. 
Q-1 at the factory. Ask for FREE 44-page catalog. 


59190 LESS TUBES AND SPEAKER 
PANEL AND CABINET AVAILABLE 


MT. CARMEL, ILLINOIS / a 


FEATURES 
14 Tubes ¢ 5 Band Pre-Aligned 
Tuning Unit covering 9.25 to 
565 meters e Better than I 
M.V. Sensitivity on all Ham 
Bands e Large 9" Linear Scale 
Dial accurately calibrated « 
Flywheel Tuning on main and 
Band Spread Dials « ‘‘Align- 
Aire’’ (Air-Tuned) Coils « 
Built-in Noise Silencer Cir- 
cuit e B.F.O. with Pitch Con- 
trol e 3 Gang Precision Tun- 
ing Condenser—Ceramic- 
Insulated « Mono-Unit- 
Crystal Filter Assembly with 
Phasing Control and Short- 
ing Switch e Electrical Band 
Spread Condenser. 


N EW! 120-pace 
COMPLETE INSTRUCTION 
BOOK 


Packed with 
theory and 
technical 

data. Easy-to- 
ae ne understand 


.- 
F,-4 
“- 

mf 

as 
ud 
















eer, 


g 


20 graphs, 
° 7 charts, pic- 
torial and 
schematic 

diagrams, 
ial alignment 
2 data, con- 
~ structional 
data and operating instructions 
for 20 new Meissner receiver kits. 
Also information on adapters, 
converters. At your Parts Jobber— 
or order direct. Address Dept.Q-1. 
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97 






push-to-talk RELAY 











Wardl reak-In Relays are especially suitable on 
phone t rs where the operator merely presses 
a button insmitting and releases it while receiv- 
ing. For and prices get Circular 507B. 


RADIO SPECIALTIES 


| WARD LEONARD | 


WARD | NARD 


ELECTRIC COMPANY 
n, N.Y 
in 507B 








RADIO 


71 Willard Ave. 





CONTROL WHEELS 






COVERED BY 
DESIGN PATENT NO. 110995 





COTO-COIL CO., INC. 


oto 


it the World of the 
th the Amateur and 


3’ Complete 
with Scale & 
Indicator 

Plate 
$1.50 net 


Pa 


C of6 > 





PRODUCTS 


Providence, R. I. 








The South Florida Radio Association of Miami held its 
annual Portable Field Contest on October 16th. Winners 
were W4AII, W4PBP and W4DUW. Operation was in the 
3.9-, 3.5- and 1.75-Me. bands, c.w. and 'phone, with port- 
able-emergency equipment. Scoring was based upon points 
received for contacts at no less than one mile distance and 
exchange of number groups with other portables and the 
two base stations, W4EDD and W4DRD. Power inputs 
ranged from 3 to 50 watts, and net scores were obtained b 
the division of the gross score by the square root of the input 
power. 


The first meeting (in person) of the Susquehanna Emer 
gency Net was held at the Safe Harbor Power Plant of the 
Pennsylvania Water & Power Co., on Labor Day, 1938 
Arrangements were in charge of A.R.R.L. Emergency 
Coérdinator Charles Landis, W3UA, Mrs. Landis acting 
as host for the ladies. The gathering was addressed by Mr 
Walter Wesselius, Asst. Director Relief, American Red 
Cross (Washington, D. C.), and Mr. Francis Farquhar of 
York, Pa., Chapter of the Red Cross on the necessity for 
communications, accuracy, ete during emergencies. Other 
speakers were Mr. C. P. Merriam of Pennsylvania Water & 
Power, and A.R.R.L. Atlantie Division Director “ Brad" 
Martin, W3QV. W3ZD and WSAVD demonstrated emer- 
geney equipment and told of their experiences in operating 
\.E.C. gear. An open forum discussion of net matters led 
to a better understanding of problems. Dinner was served, 
and a trip through the power plant made for an enjoy ibk 


and instructive day for all present 


Amateurs again were called upon to provide communica- 
tion in the North Park Boat Races, Pittsburgh, in connee- 
tion with the Allegheny County Sesqui-Centennial Celebra- 
tion. The number of entrants and drivers being doubled over 
the previous Vvear, more time was necessary ind more work 
for the radio crew. To eliminate some difficulties of previous 
experiences, the bulk of the work between the judges’ stand 
and the boat house was carried on cross-band on 3.9 
14-N« phone. The races covered two days, September 
3rd—4th, 1938, with an attendance of over 250,000 peopl 


56-Me. ‘phone was used to provide communication bet weer 
the crash boats and the judges tand and boat house This 
frequency was also kept as an reney stand-by channe 


Amateurs participating were WSOLW. OC, FTY, ONW 
OFO. CUG, UK, BSO, CFR, AMP and NDP 











Lloyd M. Demrick, W6HJX, in charge of radio with 
the Andean Anthropological Expedition, Inc. The 
small unit pictured is one of two portable rigs to be 
used for contact between field parties and the base 
station. The transmitter runs 35 watts input on c.w. 
and uses a 6C5 for grid-leak modulation; oscillator is 
an 802 e.c.o. The receiver is a two-tube regenerative 
using a 6J7 and 6C5. Plug-in coils are used through- 
out. For further details on the Expedition see page 4, 
December QST. Call letters probably will not be issued 
until the preliminary party arrives in Ecuador. Fre- 
quencies applied for include all the amateur bands 
and three channels for ‘phone, one each in the neigh- 
borhood of 19, 35 and 50 meters. Further information 
will be presented in QST as available. 
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“How's the weather up there?” ask 
scientists working with the Weather 
Bureau and M.LI.T. 

And out of the ether comes a faint 
signal. It is the voice of the “RaySonde” 
or radiometeorograph.“Up there” per- 
haps three, six. twelve, fifteen’ miles 
into the stratosphere where a_ thin 
latex balloon has taken this sensitive 
instrument. 

Thus we have a new and more efficient 
means of foretelling weather conditions. 


The small broadeasting station in the 


The WEATHER SCIENTIST 


Uses BURGESS Portable Power 
eg ee CeO” 


BURGESS BATTERY 
FREEPORT, ILL. 






























































RaySonde carries its power right with it 
in the form of a small Burgess battery. 
P. Friez & 


Sens, has found that Burgess batteries 


Its famous manufacturer, J. 


have proved themselves utterly depend- 
able again in this, another unusual 
service. 

The same quality and dependability 
that make Burgess the choice of leaders 
are built into all Burgess batteries. They 
are available to you in standard and 
special purpose types for all your radio 


and experimental work. 
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NUAL DAKOTA DIVISION 
QSO PARTY 
Dakota Division QSO Party 
Jan. 13th, at 6 p.m. C.S.T. 
t midnight C.S.T. All ama- 
North Dakota, 


Minnesota) are eligible to com- 


Division 


trictions as to power, C.w., 
sed rhe object will be to 
itside Of your own city in 
each QSO with a Dakota 
each station heard but not 
rhe station must be lo- 

wn city to count. The total 
Itiplied by the number of 

are four sections, so the 
mtest, tabulate your re- 
worked and heard, their calls, 
te yur S.C.M, within ten 


will be CQ DAK CQ DAK 


Radio Association do- 
ears ago. This will go to 
m winning the cup three 

rmanent possession of it. 

der. Other prizes will be 
each Section, 

r this party. It should be 

r to mail your results 

ge or small 
Wicklund, W9IGZ, 
S.C.M. No. Minn: 
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\ SCM, Ernest E. Bloch, W9RZA 
m U. 8S. Airway Communications 

nds brass at 7FWS (ex-90OSN 

r written the ham bands 

the Club W.A.S. contest 

DM was awarded a Medal 


he Lake Agassiz Council of 

1 fellows. All amateurs who 

re urged to register their equip- 
of the A.R.RAI Emergency 
in be obtained trom our 


Radio System Net in North 

in eastern part). 
tion blanks, write A.A.R.S., Sig- 

Omaha, Nebr. Note details of 
in this issue 


WWL 60 ZTL 6 NAW-WLI-YCJ- 


SCM, A. L. Russell, W9VOD 
bE. s for Huron and Pierre. With 
1.75-Me "Phone Net ope ned with 
SGI and CMJ as charter 
sat 11:30 p.m. C.S.T., and the 
ind all. ZMW is back from North 
fing his rig from the neighbors’ 
rl. ZCC is new trunkliner. ZY D is 
WLP is putting the finishing touches 
vy dgstrict N.C.R. commander. ADJ's 
} “Me snared W.A.C. for him by 
ns in one night. YKY put up a 
8 ked a K6 in SS. KNYV's new rig is 
IC is moving to the sixth district; 
8-14-Mce. "phone job for the trip. OXC 
rang at a club meeting. It’s a boy at 


members, 


rable consolation for a stolen car; 
e right. Those traffic reports 


+} 


. 222 VQN 58 FOQ 55 ZCC-ZYD 21 
W BS VOD6. 


100) 


NORTHERN MINNESOTA SCM, Edwin L. Wick. 
lund, W9IGZ HEN, with JID as Alternate, has Trunk 
Line ‘‘A"’ perking 100% through Minn. VVA uses a pair of 
203's to modulate his T200; he runs up to 700 watts input 
on 14-Mc. ‘phone. LZT, new ham at Willmar, is using a 6L6 
osc. HEO is rebuilding, a pair of 54’s in 28 and 14-Mc. rig, 
a 203HD in the low-frequency rig. YAP rebuilt his power 
supply, fixing it so break-in or push-to-talk can be used. 
WDA is on 56 and 28-Mce. ‘phone. QVP is using grid mod- 
ulation on 28 Me. YAP and IGZ dropped in on YVF for a 
visit, and to see his new 100-watt rig. IFW is using T40 on 
7,3.5 and 14 Me. QNI and QPG have new Howard receivers 
VUZ and YTL are on 28-Mce. 'phone. The S.C.M.'s of Dak 
Div. and the Director, MZN, are on 3800 ke. every Sunday 
at 5 p.m. Get on and meet your fellow hams in the Division 
in the QSO Party, Jan. 13th-15th. C U there 

Traffic: W8HEN 212 FTJ 5 VEV 25 QPZ 16 UKB 254 
SKT (ZYG) 4 1GZ 2. 

SOUTHERN MINNESOTA—SCM, Millard L. Bender, 
W9YNQ The annual convention of the S.M.R.A. was a 
great success. BP gave a good demonstration of ultra-short 
waves. YNQ let the OW win a prize too. VRY has a Jr. op. 
KUL is settled in new QTH at Preston. WAO and LCT are 
disgusted about that Illinois bootlegger. That call sup- 
posedly made for medical aid was heard on the West Coast 
on 3.5 as well as 1.75 Mc. The inspectors in Chicago are 
working on it. TPZ and UPO are really knocking off the DX 
on 14-Me. ‘phone. WDL finally has 150-watt phone on 1.75 
Me. The MN Net of the A.A.R.S. works like a veteran out- 
fit. FN K has been in the hospital, seriously ill. MZN spends 
most of his time rag chewing. DCM was busy Oct. 22d-23d 
with emergency work when a sleet storm struck the central 
and eastern parts of Minnesota, extending into Wisconsin 
Many localities were without light and communication. 
LCT has the Minnesota A.R.R.L. Net all lined up. It has a 
large membership, and will be able to handle a large amount 
of traffic. CVH is new O.R.S. Send in the news, fellows, and 
let's make these reports interesting. 

Traffic: W8Y NQ 42 LCT 6 MZN 3. 


MIDWEST DIVISION 


OWA — SCM, Clyde C. Richelieu, W9ARE — LCX is 

experimenting with antennas and doing FB job as 
A.A.R.S. N.C.S8. DUA is new O.R.S. and R.M. ZQW com- 
ments on FB O.R.S. Party, also copied Navy Day message 
AWH rebuilt and has very reliable station. WTD is new 
O.P.S. in Burlington. PJR works E.C. Net from his various 
QTH's as Toll Line man for Beli Te his pair of '45's 
eclipse all crystal jobs for quality and reliability. LAC is 
experimenting with beams on 28 Me. QVA ran up nice score 
in SS. WMP was also in SS. WNL is oscillating as usual 
NLA burned hole in big rack and panel job with 15 amperes 
antenna current. FSH is back on with '0O3A and TZ40's and 
is doing FB on 3.9-Me. ‘phone. ARE is putting up rotary 
beam. QOQ is putting in high power and experimenting with 


sub-harmonics. Let's get going on emergency work if in 
need of assistance, write to your S.C.M. who can furnish 
folders covering emergency operation, etc. More reports are 
requested for next month and more club activity. TIH has 
new 8JK rotatable on 28-Mc. ‘phone. QVZ has worked all 
states 

Traffic: W9LCX 316 DUA 33 ZQW 145 AWH 33 ARE 56 

KANSAS SCM, Melvin D. Kirby, W9UEG — Please 
mail all activity reports to your new 8.C.M., located in 
Arlington. VRZ and KUZ handled important traffic for 
Western Telephone Company during a recent sleet and ice 
storm. ZFS reports new layout with Eimac 100TH in final 
WIN is modernizing WEK and operates on Trunk Line 
“H.”” VRZ and UEG were visitors at the Wichita Amateur 
Radio Club. BEZ has been reappointed Official Observer. 
Au O.R.S. and O.P.S. please check your certificates for 
expiration dates. 

Traffic: W8UEG 119 WIN 62 ZFS 2 

MISSOURI SCM, Letha Allendorf, W8OUD — The 
Central Missouri A.R.C. is now affiliated with A.R.R.L 
Ihe Ozark Empire Radio Ass'n. is progressing rapidly 
QMD applied for O.R.S. QXO is doing grand work on State 
Net. ZVA, KIK, NSU, QCO and VZQ are active in the net 
under joint management of PYD and OUD. EEE at 
Missouri School of Mines, Rolla, is lining up schedules for 
student traffic. KEF has been operating on 14 Mc., using 
half-wave vertical, 30-watt carrier out of 120 watts to pair of 
RK-20's. VMH « sstill schedules QXO and plays checkers 
KEI is back on T.L. “E.”” OJL is new A.A.R.S. member. 
HVT is still calling DX. RSO has worked 87 countries and 
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wants to contact other Missouri DXers. KLJ has been ill 
and is operating from a reclining position. WIN in Wichita 
js alternating for OUD on T.L. “ B.” PYF is holding down 
job on T.L. “ K."’ Some of vou fellows have forgotten that 
$.C.M.’s are not mind readers. Doncha like to see your 
name in the paper? 73. 

Traffic: W8OUD 291 PYF 145 QXO 94 KEI 73 RSO 35 
KIK 19 RJP 17 VMH 16 ZVS 10. 

NEBRASKA — SCM, Samuel C. Wallace, W9FAM — 
FAM reports Trunk Line “L” working through in very 
good shape now, and DI says the same for Trunk Line “ B.” 
KPA is shootin’ the “‘bull’’ on Army Stage Net frequency. 
ZOO reports that old EWO of Kearney finally got back on 
the air. EHW operates on both "phone and c.w., 1.75, 3.5 
and 7 Me. Y DZ reports for the gang up his way. YDZ and 
GFI were in the SS. QQJ and BZR are rebuilding. VQO put 
ip a 65-ft. vertical with aid of BZR, GFI and YDZ. Nine 
members of the Northeast Nebraska Radio Club attended 
Midwest Convention en masse. MPY and GUT got their 
NC-44. YHN is going to University. It is whispered that 
WGI. and JED of Wayne swapped rigs. WWY of Sioux City 
visited YDZ. SDL is reporting on A.A.R.S. Net. FFF 
found very good turnout for the SS; most of his operation 
was on 14 Me. WKP reports on emergency net Operations 
“The emergency drill worked very FB. My station was 
control of the Southeast Nebraska Net. We gave a short 
talk on operating nets and handling traffic, then called each 
station. These stations were in the drill: QMY, Lincoln; 
GYM, Union; EHW, Weeping Water; ZNI, Waverly; DI, 
Tobias; AFH, Rock Port, Mo.; LXB, Hamberg, Ia.; GIR, 
Peru, Nebr.; NMD, St. Joe, Mo.; SUS, Auburn, Nebr.; 
ZGX, Craig, Mo.; WYH, Unadilla, Nebr.; OWR, Nebraska 
Citv, Nebr.; ZPZ-VKT, BZV, Omaha; and CCX, Council 
Bluffs, Ia. Almost every one of these fellows has emergency 
equi} ment ready to go ZPZ of Omaha gave a good demon- 
stration of their inner city net. He operated on 1.75 Me. and 
rest of gang on 56 Me., ZPZ relaying all 56-Me. stations to 
my station, WKP, for reports. I feel sure that in case of an 
emergency in Southeastern Nebraska we could handle the 
situation one hundred per cent. Will soon have the gang on 
a spot frequency."’ The Southeastern Nebraska Radio Club 
held meeting at WKP’s home; the club is building a com- 
plete portable station, call ZVZ. AFH, ZGX and WKP 
have been holding schedule with LON, Rochester, Minn. 
DLK has new Sky Buddy on road. QMY has new speech 
equipment. JFJ has been working FB DX on 7 Mc. QHYV 
drew portable transmitter at Midwest Convention! AFH 
got some filter condensers. GMX got an 809. SUS is back on 
the air after moving. RUJ has worked all continents. ZCF is 
busy handling traffic 

Traffic: W9BNT 586 (WLU 301) FAM 279 DI 122 KPA 
120 ZOO 21 EHW 17 SDL 5 ZFC 107. 


CENTRAL DIVISION 
LLINOIS SCM, Leslie M. Dickson, W9RMN — Boss 


Dickson decided to take off a couple of weeks from the 
worries of the S.C.M. duties, so this is being dashed off by 
your former KJY. BEN is joining A.A.R.S. NFL and 
his peanut tube make the B.P.L. When moving to winter 
rters, rZQ dropped his receiver! ATS is much interested 
Hamfesters in Chicago are doing 


scribe, 


qua 
in a ‘phone traffic net 
nicely with TFA as club station, as well as holding traffic 

HQH is experimenting with new exciter unit, 
stal or tri-tet. Absence of VS from State Net periods 
is due to trying to teach cryptography. VSX is out for O.P.S. 
School station ZXR is operated mostly by WJX. ACU has 
new frequency meter. First report from QMO in Mt. Ster- 
ing advises only three more states for W.A.S. after eight 
months on the air. CZS has worked 29 states with his 6L6 
oscillator. UIJ and wife threw a Halloween party with local 
amateurs MLJ was among those 
present. New frequency-meter-monitor at SKR. Thanks to 
NFL and the net gang for help in rounding up reports. 
NHF wants to see more 3.9-Mc. 'phones in the Army Nets. 
Cahokia Radio Club of E. St. Louis is going along fine, 
reports EBX, with meetings second and fourth Wednesday ; 
contact him if interested. R K-49 is perking nicely for PGB 
KJY is building himself a nice place in the basement strictly 
for radio; separate transmitters for 3.5 and 7 Mc., and 
another for all-band operation. 

lraffic: W9NFL 511 EBX 413 YDJ 245 HPG 176 (WLTI 
73) MRQ 171 TFA 175 TUV 111 VEE 81 (WLTO 10) TZQ 
67 DDO 64 BEN 57 VSX 36 VS 34 IMB 26 RVI 24 KJY 22 
aa ‘21 BRY 11 HQH 9 ATS 8 NXD-QMO 5 ACU 4 WJX- 
GB 2. 


January 1939 


contests 


and spouses as guests; 


INDIANA — SCM, Noble Burkhart, W9QG — AB is 
building V beam. AEB is back on with small rig on 7 Me. 
AKJ is on ‘phone with grid modulated T200. BQH is on 14 
and 28 Me. DET thinks his ‘‘QSL 40” rig is working fine. 
DHM is back on 14 Me. after several years of inactivity. 
EGG, after six years unsuccessful calling, finally worked 
three “J’s”’ in one day. EIJ visited a couple of hams in Ft. 
Wayne. GOE has extended double Zepp. HUV worked 79th 
country. ILC was in SS. JHQ finally got back on. KBLin SS 
with 23 watts, got S7 from Calif. KGD is new ham in Cov- 
ington. KPD is building new station. LG has new transmit- 
ter nearly finished. LJQ moved to Kokomo. LMX is trying 
to modulate a T20. MCH is going to town on 1.75 Me. MDL 
spends most of his operating time handling traffic. MJN is 
new Gary ham. MLX is on 14 Me. MYL is fooling with 
mobile 28-Me. rig. NAA finally got pole straightened 
after being bent about a year. NGS is experimenting with 
low power emergency rig. PQL is working at Knox. PWZ 
reports that Ft. Wayne has 6 rotary beams. QG uses two 
receivers. QOV of Linton is on 1.75 Mc. SVH is new Emer- 
gency Codrdinator. SVJ is going on ‘phone. SVV is going to 
town in N.C.R. SYJ has new skywire and concentric cable. 
PRN has new 28- and 14-Me. rig ready for the air. TTA is 
operating at new QTH his ecard mailed from Hartford, 
Conn.! UNS worked first African for 4th continent on 28-Me. 
phone. VMG operates on State "Phone Net. VYC is on 7 
and 14 Mc. WDV has new field strength meter. YWE is 
state reporter for A.A.R.S. ZBR has 5 continents. ZHL is on 
28-Mc. ‘phone. ZNC put up two new transmitter antennas 
for SS. New officers in Ft. Wayne Radio Club: YQV, pres.; 
DBJ, vice-pres.; VMG, secy.; TBM, communications mgr. 
New officers at Elkhart: DVE, pres.; FNP, treas.; SVH, 
A. M. 

rraffic: W®AB 15 AXH 2 FWS 34 JHQ 3 KBL1 LDV 51 
MDL 22 NGS 20 QG 186 (WLHL 194) SYJ 24 TBM 146 
(WLHW 32) VMG 6 YWE 61 ZNC 2. 

KENTUCKY SCM, Darrell A. Downard, W9ARU — 
Judging from number of stations participating in Ky. QSO 
Party of Nov. 13th, a good time was expected and evidently 
had by all. TXC uses a “rubber crystal"’ on his operating 
table for quick QSY's. NEP is now O.R.S. BEW is lining up 
E.C. stations in his area. ZJS turned over KYN schedule to 
QDZ, due to vacation. EDQ works schedules only and has 
a pile of them. TLZ and NAR have new directional rotating 
beams. The Ky. QSO Party brought some of the “ unheard of 
recently "’ boys back on the air— NKD, VBM, TKP and 
GAQ. IFM, JRM, KKG and LXF all live in the Green Tree 
Manor Apartments! EQO was among those present at recent 
A.R.T.S. meeting. AYH served as President of A.R.T.S. 
during past year in his characteristic, efficient manner. CNE 
and ARU anticipate taking their emergency transmitters 
and receivers with them to the next bridge party, especially 
during SS contests. YQN can't keep from saying “SS"’ after 
CQ. Emergency Coérdinator appointments are still open in 
numerous areas. Please write 8.C.M. for appointment in 
your vicinit) 

Traffic: W8BEDQ 219 ARU 152 HAX 110 UKD72 ALR 65 
CDA 49 NEP 30 BEW 28 AUH 20 ZJS 18 KWO 15. 

MICHIGAN SCM, Harold C. Bird, W8DPE — On 
Saturday night, Oct. 23, the Michigan QMN Net received 
a radio report from the upper Peninsula that a heavy snow 
and sleet storm was raging and most of the phone lines and 
its were down. The first report the 8S.C.M. had 
Detroit wirechief. He immediately 
got 8BRS on the phone and was kept in constant touch 
with the situation until able to operate his own station. In 
the meantime 9CWR, 9GJX, 9FPK, 9SDG, 8PLC, JUQ, 
QGD, AKN, BRS, DYH, JZD and others, working in 
shifts, kept the QMN Net open. The Net kept continuous 
watch during entire night and all day Sunday and did not 
discontinue until a ived that some of the 
phone lines were restored and telegraph lines were working 
normally. The QMN Net was prepared and is preparing 
more and more for EMERGENCY. Fine business, gang, and 
this good work. Your fine codéperation was 


telegraph circ 


was by wire from the 


report was rece 


let s continue 
appreciated beyond words. Michigan Eights: RAE is trying 
to ke ep on QM N while attending college FOV says SS was 
very fine. DYH is plugging along with QMN and QPO Nets. 
DED reports new station in Holland, SMO. CAT expects 
to have big rig going soon. CSL is doing his bit of rebuilding. 
NQS has new 7-Mce. antenna to snag DX. AIZ is doing nice 
work on QMN. PVK reports activities from Nat'l Guard 
station. DPE says let's all plug for O.R.S.-O.P.S. tro- 
phies. QZH had a fire in remote control panel. KNP can 
(Continued on page 104) ns 
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A.R.R.L. OSL Bureau 


| Bor the convenience of its members, the League 
maintains a QSL-card forwarding system which 
| operates through volunteer ‘District QSL 
Managers” in each of the nine United States 
and five Canadian districts. In order to secure 
such foreign cards as may be received for you, 
send your district manager a standard No. 10 
stamped envelope. If you have reason to expect a 
considerable number of cards, put on an extra 
stamp so that it has a total of six-cents postage. 
Your own name and address go in the customary 
place on the face, and your station call should be 
printed prominently in the upper left-hand corner. 
Wi—J. T. Steiger, WIBGY, 35 Call 
Willimansett, Mass. 
W2—H. W. Yahnel, W2SN, Lake 
metta, N. J 


Street, 


Ave., Hel- 


W3—Maurice Downs, W3WU, 1311 Sheridan 
St., N. W., Washington, D. C. 
W4—G. W. Hoke, W4DYB, 328 Mell Ave. 


N. E., Atlanta, Ga 
-E. H. Treadaway, W5DKR, 2749 Myrtle 
St., New Orleans, La. 
W6—Horace Greer, W6TI, 414 Fairmount Ave., 
Oakland, Calif. 
W7—Frank E, Pratt, W7DXZ, 5023 So. Ferry 
St., Tacoma, Wash. 
-F. W. Allen, WSGER, 
Ave., Dayton, Ohio. 
W9—Roy W. McCarty, W9KA, 11 South Michi- 
gan Ave., Villa Park, IIl. 
VEI—L. J. Fader, VEIFQ, 
Halifax, N. 8S. 


W5- 


Ws 324 Richmond 


125 Henry S&t., 


VE2—C. W. Skarstedt, VE2DR, 236 Elm Ave., 
Westmount, P. Q. 

VE3—Bert Knowles, VE3QB, Lanark, Ont. 

VE4—George Behrends, VE4RO, 186 Oakdean 
Blvd., St. James, Winnipeg, Manitoba. 

VE5—H. R. Hough, VE5HR, 1785 First St., 


Victoria, B. C. 
K4—F. McCown, K4RJ, Family Court 7, San- 
turce, Puerto Rico. 
K5—Norman F. Miller, K5AF, 15th Air Base 
Squadron, Albrook Field, Canal Zone. 
K6—James F. Pa, K6IL.BH, 1416D Lunalilo St., 
Honolulu, T. H. 
K7—Dean Williams, K7ELM, Box 2373, Juneau, 
Alaska. 
KA—George L. Rickard, KAIGR, P. O. 
849, Manila, P. I. 
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U. S. Auto Alarms 
{pproy ed by F.C.C. 
vackay type 101-A and Ra- 
jomarine Model AR-8600 are 
jscribed in minute detail 
sith complete operating in- 


TUBE 


Various types, 


Robt. Kruse, 


ELECTRON 


characteristics 
and applications, explained by 
internationally 





Modulation and 


Vacuum Tube 
Modulation Analysis 
Classification of systems and 
full explanation of each. An- 
alysis by component method 
of Cathode 


Amplifiers and 
Oscillators 


Class A and B audio ampli- 
fiers; Class B and C radio fre- 





gructions. Circuit diagrams known expert and radio en- quency amplifiers; Oscillator and by use ray 
snd photographs gineering and technical editor circuits; etc., etc. oscilloscope. 
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RC A types 100-H, 250-D, l'ransmitters at ground stations of com- 
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eS ee RM C A type 8003, 8006, tlon, and police services. All Operation, adjustment, main- 
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ew equalized feed- 8504 receivers. Mackay type important radio provisions of receivers and radio beacon 
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A Complete 
Course in 
Radio 
Operation 


IN ONE VOLUME 


fnables You to Qualify for Gov’t License 
as Operator or Inspector 


20 Big Chapters Cover: 


licrophones of all types — Radio and Audio Frequency 
Measurements — Antenna Resistance Measurements — 
lheory, Operation and Use of Radio Range ani Marker 
eacons (localizers) — Landing Beams including Lorenz 
‘ystem of Instrument Landing — System of Blind 
sanding developed by the U. 8. Bureau of Standards 
xperts — Radio Direction Finders (RCA and Kolster 
pes with description of apparatus, maintenance, and 
“rvice instructions) — Bellini-Tosi System — Ultra- 
igh Frequency Police Transmitters and Receivers and 
Details of police communication systems —- All Impor- 
tant Radio Provisions of the Communications Act of 
84 as amended effective 1937 — General Radio 
Regulations Governing Distress Signals. 


This ig just a hint of the vast amount of information 
packed into this great book. It is essential to every 
student, operator, and inspector. 


A r Y Try ry 

EXAMINE IT FREE! 

‘his is the Revised 1938 Edition of “The Radio 
Manual.” 1000 pages, hundreds of illustrations. Bound 
m Flexible Fabrikoid. The coupon brings the volume for 
‘ree examination. If you do not agree that it is the best 
‘Adio book you have seen, return it and owe nothing. 
“ you keep it, pay the price of $6.00 in easy installments. 





Latest 1938 Data! 


{ complete revision, of this standard hand- 
book, greatly enlarged, up to the minute. 
Complete information covering the entire 
field of Radio—all arranged for ready 
reference. 


THE RADIO 
MANUAL 


4 Handbook for Students, Amateurs, 
Operators and Inspectors 


Here’s the only complete Handbook for students, amateurs, 
operators, and inspectors. It covers the entire field of radio 
in 1,000 pages with hundreds of illustrations and diagrams. 
It is actually a complete course of training in radio opera- 
tion and a complete reference book for everyone in the field. 
It gives instantly the answer to every question about prin- 
ciples, methods, and apparatus of radio transmitting and 
receiving. 








New Information 
Never Before Available 
This new edition is packed with up-to-the-minute information much of 


which is available in no other book and all of which is essential to any 
man whose work or hobby is radio in any of its branches. 


" ‘ ~ . 
Prepared by F.C.C. Expert 
The author, G. E. Sterling, is Assistant Chief, Field Section, Engineering 
Dept., Federal Communications Commission and nationally known as 
an outstanding authority. 


Sent on Approval 
Mail This Coupon Today! 


pe ee 22 ee eee eee eeees"" 

| D. VAN NOSTRAND CO., 250 Fourth Avenue, New York 
Send me on approval THE RADIO MANUAL. Within 5 days after I 
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send you $2.00 as first payment and I will pay $2.00 monthly thereafter 

| for 2 months $6.00 in all. (5% discount for cash.) (QST 1-39) 
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from page 101) 


BMG, SS, VB, ARR, EHD, DOI, 


MC\ rt. HKT says Twin Cities Radio Coun- 
cil Southwest Michigan Radio Club. HUD 
ae! m the east. SCS is going to try ‘phone 


rats on field day work, MGQ. PVB 
1 very drafty garage. JZD is going to 
nt. AHV is plugging for an O.B.S. 


Hea t FWU is going southward again this 
se u, OM. CMH paid the S8.C.M. a 
v Me. Net started there. FB. CXT is in 
A I » perk up the boys in Flint. NGC 


QMN, QGD made the B.P.L. Very 


FB r to join the Navy. NQ is putting 
rs IFE took message while in Carleton, 
M e of Detroit relayed from his car to 
Ss very nice signal. IXJ reports by 

Nice going, kid. Michigan Nines: 
HS ly soon as he receives meters and 
w yn 3.5 Me. very soon. DSG wants 
BE. s trving for W.A.S. on 14 Me. Glad 


nd AIZ as new O.R.S. Thanks for 

rang, but let's have more. Do you 

" I Day to test vour ability 
LXJ 633 CMH 363 JZD/8 317 FTW 

) NGC 202 PLC 186 RVE 163 JUQ 

tOKF 66 DPE 53 FWU 44 ARR 43 

SCS 38 PVB/8 37 FX 37 AHV 33 


° 


CA UN 26 NDL 22 EHD 16 VB-CXT 13 
On H 7 JAH 6CSG 10 PVK9 DED 6 
SS 4 2 IFE-QZH 1 W9SDG 63 CWR 24. 

I H bs, W8AQ Wind blew down 


week. PIH snagged his 45th state 
> Me. with 10 watts. We welcome 


RI LCW of Mingo Junction to ranks of 
oO Nevada and now has W.A.S. LZE and 
N rs Net as well as A.A.R.S. PVX uses 

~ Me. net. Westlake Club in Cleveland is 


mes new members. Two new an- 

GAYV sticks his fist into Regulars 

N w what has happened to a lot of the 
i line, gang. RVL got rig lined up 

{1 HDN are on 14 Me. with quite a 

100 watts to his single ‘10 final 

m Buffalo. SJG added a 616 

28, l4and7 Mc. SCM, Cleveland 

vo 8.C.M.'s in Ohio hi! HEY of 

t nd operates SHEY/9 as well as 

f SS. SCT made R.C.C. HRF has 

beam for 14 Mc. New 28-Mce. 

1X. OYI, Akron, applied for O.P.S. 

A pler working O.K. When Toledo 
Vv I plaved Peabody, Mass., 


was relaved by ham radio 


at Pea- 


peakers at Toledo field. Handling 

LO, PYR, SCM, SNQ and OFW. 

it KNF stood 60-mile wind 

7 ntries in one day on 28 Me. Lots 

"UN, including scope, TZ-40 modu- 

GMI claims credit as water boy 

hi! Doe has pair of TZ-40's 

5 Mi s gone to grid bias modulating his 
AIR and NFZ advocate more 
ew regs. come in; they get as good 
n 56 Me. The new rotary beam at 
! time and work put into it. 
iti, as new O.P.S. New officers 
BFR, pres.; JF¢ 
New pair of T-40's in final at 
Ohio should be a member of the 


vice-pres.; 


has no emergency-powered 
to the S.C.M. for application 

k of it 
80 PIH 220 RFF 130 PGI-LZE 80 
. W 42 PVX 35 LVH 32 EQN 29 
oO% ‘KH 11 JEX 10 DWT 8 KNF 7 JFC- 
Y-BAH 6 CVZ-BYM-RVL 4 ROX-PNJ- 


SCM, Aldrich C. Krones, W9UIT — 


I ered prizes and a cup for the highest 
~~ tot score for Milwaukee will be the 
IT lost his 14-Me. vertical in the middle 

t the fire department to help clear 


aw CP, active in State Net, is doing fine 


job delivering messages in Milwaukee. ESJ has been hane 
dling traffic on 14-Me. ‘phone. HSK is entering his seventh 
year of activity in traffic work. GWK and RQM bore down 
plenty in the SS. DDC is new O.P.S. at Brodhead. RNX re. 
built his transmitter and worked two South Africans in one 
evening. SZL is active in T.L. “J,” C.A. Net and State Net, 
YXH is new O.R.S. at Sparta. The Wausau Club held its 
annual election Nov. 8, PRM elected pres.; ZTO, vice-pres,; 
RLB, treas., QJB, secy. The N.W.R.C. meets the last Tues. 
day of every month. SKX is building new transmitter with 
T-125 final. DNB is working 28 and 14 Me. with new 
Thordarson all-band rig. GIT is installing pair of TZ-40's in 
class B. W NB is on all bands with a kw. rig. JNU and DIT 
are building emergency transmitters. HMX is putting new 
transmitter on 3.9 Me. with HY-40 final. YCV has the Dx 
bug on 14 Me. QFL has had excellent results on 28 Me. with 
new vertical. FVG is building new rig, P.P. '52 final. IXR 
will have new 400-watt rig going soon. The S.C.M. is stil] 
hungry for reports. Come on, gang, send ’em in! Have lots 
of E.C. certificates on hand with few takers. Wisconsin 
needs an emergency organization, It's up to you, fellows! 

Traffic: W9SZL 89 (WLTF 30) (NCR 51) ZTP 71 HSK 
24 (WLTD 26) ESJ 24 UIT 2. 


ROCKY MOUNTAIN DIVISION 


(Coton ADO—SCM, Glen Glasscock, W9FA—ZDZ ig 
high in traffic here's how it’s done: One day service 
from Manila to Philadelphia via 3 different routes!! Plus 
A.A.R.S. schedules and a K5 in the bargain. ESA made the 
B.P.L. on deliveries; Ed has been working on a Reinartz 
exciter. KNZ worked YS2LR and to his surprise found it 
was ex-9IFD of Ft. Collins. YS2LR is on almost every 
morning between 6 and 7 a.m. MST, about 14,390 ke., and 
would like to contact any of Colo. gang. WJJ has his rotary 
working on 14 Me. ECY runs O.B.S. schedules at 7:30 p.m. 
every Mon. and Wed. evening on 1945 kc. MDN visited 
GLI during vacation. SBB divides time between C.W. on 
3.5 and 7 Me. and ‘phone on 1.8 Me. EKQ is hitting the ball 
again on A.A.R.S. and traffic. RVW is rebuilding rig and 
putting up new sky hooks. TDR, WWB, WVZ and LQO are 
involved in the statewide A.A.R.S. traffic net. GDC is 
D.N.C.S. for Colo. A.A.R.S. ‘phones. WTN has been work- 
ing 56 Me. DDF sends in list of Colo. A.A.R.S. "phones, all 
working on 1945 ke.: GDC, DDF, HDU, WTN, ZJQ, ZXL, 
NSY, VQY. ECY and MGX. The P.P.A.R.A,. made another 
trip to the Black Forest with emergency portable outfit, 
powered this time by a.c. generator driven by Durant motor, 
CY M is building 6F6-61.6-R K39 rig. FXQ is on for A.A.RS, 
drills, built a new untuned osc. rig for local emergency work, 
JVR is getting out well on 28 Mec. LFE has no antenna at 
his new QTH, but works the local boys without it. NWQ 
sold the TZ40 and got a T55. ZXU gets out well on 3.5 and 
7 Me.; he is replacing T20 with TZ40. OU is getting in his 
share of code practice these days with John Spitz, with 
hopes of hitting the ball on 3.5-Me. c.w. IPH spent Thanks- 
giving at home with the OM and brought the second har- 
monic along (Jr. opr. to yvou!), IPH and YL at C.U, are 
working on one of the new G.R. type v.t. voltmeters. YL 
and IVT have been working on transmission line for the 
Reinartz rotary beam. PTI has new b ind switching exciter 
built and can go from 3.5 to 112 Me. with the outfit. PWP 
and UYS have been reporting regularly for N.C.R. drills 
while at C.U. via SBB, who is also at C.U. MKN, FYY, 
RRS, DSD and M rk have been regular operators at QBI, 
N.C.R_ headquarters in the Old Customs House. BTO and 
BYY have been working on new rotary 8JK beam at BTO’s 
QTH. TSQ left for Kansas City to train for Braniff Airways 
job. Good luck, Don. W rw, UXN, TEJ and NLN have 
been regulars at the N.C.R. control station at National 
Guard Armory, Pueblo. APR is still worrying with transmis- 
sion line for the vertical. SAU joined the ranks of O.P.S. 
Let's have more of them. Let's have more dope, gang. There 
are lots more active hams in Colorado, 

Traffic: W9ZDZ 444 ESA 330 EKQ 320 LQO 123 TDR 
120 (WLJS 18) WWB 56 HDU 54 TDS 46 DDF 42 WVZ33 
ZXL-JJU 30 WJJ 17 MGX 16 ECY 14 ZJQ 12 NSY 9 
VQY-WTN 8 GDC 7. 

UTAH-WYOMING—SCM, Ernest E. Parshall, W7CLG 
—6LLH, R.M. Utah. 7GEE, R.M. Wyoming. Utah: 6PKB 
joined the N.C.R., receiving instruction from GQC. The 
Utah A.R.C. is becoming very active under new officers: 
BUW, pres.; DZX, vice-pres.; PKB, Secy.-Treas. The club 
had a booth at the State Fair. OWV is building new super. 
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PGH wants to inform all interested that he is well along on 
the road to recovery from recent accident and wants to 
thank all those who wrote to him or visited him in person 
to cheer him up. (Glad you are recovering rapidly.— 
S.C.M.) FYR states that the Southern Pacific R. R. Co. 
desires amateurs in the territory which the company serves, 


to organize an emergency net; the Ogden amateurs are 
organizing the net. Wyoming: 7GEE is really working the 
old traffic, schedules Trunk Lines “E,’ “G,”" “H" and “L.” 
GCO received O.R.S. certificate. HDS, new call in Cheyenne, 
is wife of EUZ. ABO is back on working the world on 3.5 Me. 
with a 6L6 and a ten with 80 watts. GOH is keeping 28 Me. 
hot. GHF works 1.75-Mc. ‘phone occasionally. PLEASE 
send more reports! 

Traffic: W6FYR 186 PGH 3 OWV 1 W7GEE 34 CLG 6, 
(Sept.—Oct.: WIGEE 57.) 


WEST GULF DIVISION 
N' IRTHERN TEXAS — SCM, Lee Hughes, WS5DXA — 


FRE can give good service on Alaska, China and east 
coast traffic. DNE has bunch of good schedules. FAJ is on 
early mornings. GJW is new O.R.S. CHJ is working in the 
Traffic Net. BKH reports GEH, HJN, GUV, AAO and 
FQG active in N.C.R. EZY has new Sky Challenger. FMZ 
built emergency receiver. BAM liked the SS. AZB put up a 
pole. GTM reports for the N.T.A.C. Radio Club; active 
members: 5FXN, GTM, GUI, GVH, HBR and HJC; they 
are on 1.75-Me. "phone looking for the gang each even 
Wednesday. GPY has new rig for 1.75 and 28-Mc. "phone 
with 1125 final, 300 watts. HDG attended West Gulf Con- 
yention and is building T125 'phone rig for 1.75 and 28 Me. 
EOG is papa of new Jr. operator. TY on 14 Me. with 6 
watts worked two J's, and two K6’s. EVI has 250 watts on 
1.75 Me. HIP is on 1.75 Me. with HK154. HCA in Ft. 
Worth gave the Kilocycle Club a big day at the park. GZH 
with 6-watt "phone on 1.75 Mc. has worked all Districts 
except 1 and 2. EER, CJJ, EXW, GJX, MR, GSE, DR\ 
and DAM are on 1.75 Me. AJG and EHM are on 56 Me. 
GCP has a Johnson Q on 14-Me. ‘phone. John Reinartz 
made a real ham talk at the Dallas Y.M.C.A. AQS has an 
8JK beam. HCA has a new RME 20 db. FDD and BJ are 
on 14-Me. ’phone. HIR is on 7 Me. DXR is chief op. of 
police transmitter at MeKinney. FCA, R.I., is on 7, 14 
and 3.5 Me. CEV has 101X receiver and HK54. EDB is 
rebuilding for 1.75 Me. DAS has 148 watts on 14,164 ke. 
EVI has P.P. 100TH’'s on 14- and 28-Mc. ‘phone. Merry 
Christmas and a Happy, Prosperous New Year to all. 

Traffic: WSEOE 52 AUL 186 DXA 129 FRE 119 DNE 
92 FAJ 82 GJW 32 CHJ 28 BKH-HFN 19 EZY 17 FMZ 
15 FNP 22 DAS 8 BAM-AZB 5. 

OKLAHOMA—SCM., Carter L. Simpson, W5CEZ— CEZ 
is now equipped with gas-engine-driven, 300-watt, 110-volt 
a.c. power for emergency or portable work. GME pinch hit 
for FSK, who was off clearing up harmonic trouble. YJ 
rustled up another recruit for A.A.R.S. in GFH. DTU is 
still batting 1.000 on A.A.R.S. drills. EGP has been unable 
to make all schedules regularly during illness and death of 
i We all extend deepest sympathy to him and his 
family. CEB qualified for A.A.R.S. certificate and applied 
for N.C.R. enlistment along with GVV and GFT of Enid. 
DAK completed Navy Training Course tor RMI1C. GFH 
signed up with the A.A.R.S. GAQ resigned as ‘Phone 
N.C.S. in A.A.R.S. and joined the C.W. Net. GZR qualified 
for A.A.R.S. certificate. GZU joined A.A.R.S. DBD, for 
merly of Oklahoma City, is operating at WBBZ, Ponca 
City. CFA and KZ are working in Ill. AIR visited the 
8.C.M. QL and CEB were other visitors at the 5.C.M.’s 
shack BJG has been 
Hope you get back with us soon, OM. GBY is with HQ 
7th Signal Service at Ft. Sam Houston, Texas 

raffic: WSCEZ 469 (WLJC 43) (HESC 64) GFT 139 
WLJE 24) GME 76 YJ 76 (WLJO 22) FOM 61 DTU 54 
EGP 33 (WLJL 8) CEB 34 DAK 34 EXZ 18 GFH 35 
EMD 14 GAQ 27 GZR 14 GZU 4. 

SOUTHERN TEXAS SCM, Dave H. Calk, W5BHO 
— The A.A R.S. Nets andl Southern Texas Nets are very 
active. OW leads in traffic with a large total, FDR running 
a good second. FDR is now WLJI and keeps 7 schedules 
daily. MN will have his 20th anniversary as a ham in 
January and keeps 11 schedules daily. CVQ put up new 
antenna for all bands. GUY is building 1.75-Mce. ‘phone. 
GST is new O.P.S. BOY reports for Corpus Christi. DXE 
has 28-Mc. mobile transmitter in his auto. EBP is active 
on 14-Mc. phone. EVA has new Super Sky Rider. ZX is on 


January 1939 


Ms sister 


off for past few weeks due to illness. 


28-Me. ‘phone. DSH is building portable for hunting camp. 
FNH gets 89 reports on 14-Me. phone from DX stations. 
TF is active on 7 Me. BSF is putting up 28- and 14-Me. 
beam. FLB got on with 30 watts on 28-Mce. ’phone. FNE 
has a pair of '45’s on 7 and 3.5 Me. DOB is active on 
28-Mc. ‘phone, and put up a swell V beam, at least ten full 
waves long on each leg. BYV is experimenting on “24% 
DB works 28-Mc. ‘phone occasionally. GGC is 
moving to the 2nd Dist. We are sorry to lose you, OM. On 
Nov. 11th the Sabine District Radio Club held a meeting 
in Beaumont, with the Galveston and Houston Clubs 
present; Port Arthur was represented by DEW. Nov. 15th 
the Galveston Radio Club had a large meeting at showing 
of the A.R.R.L. moving pictures. Nov. 18th the Houston 
Amateur Radio Club showed the A.R.R.L. picture to large 
attendance. FFP changed QTH and is on 14,004 kc. GWL 
is building 50-watt rig for 28-Mc. phone. CCU is building 
l-kw. rig for 14- and 28-Mc. 'phone. GGE keeps the air hot 
at Texas A. & M. College on 3.9-Mc. "phone. 

Traffic: WS5OW 1743 FDR 550 MN 524 CVQ 76 DLZ 72 
GUY 5GS8T4. 

NEW MEXICO SCM, Joseph M. Eldodt, W5CGJ — 
ENI is busy on T.L.’s ““M” and “AP” and National T.L: 
Net. ZM keeps the ball rolling over his way. 

Traffic: WSENI 38 ZM 9 (WLJG 24) ZU 1, 


meters.” 


SOUTHEASTERN DIVISION 


LABAMA SCM, James F, Thompson, W4DGS — 
é R.M.’s: 4APU, 4DS; P.A.M.’s: 4DHG, 4BMM; 
E.C.'s: 40A, 4ECI, 4CRG; O.0.: 4EBZ. For the informa- 
tion of all interested, here is a list of A.R.R.L. appointees 
in Ala. in addition to the above: O.R.S.: APU, CJG, DQW, 
Ds, DXI, EDR, EFR, ECP, FLS, ERW, AAQ, CRG, 
O.P.8.: AUP, DHG, EDR, EEU, FAZ, DGS, O.B.S.: DHG, 
EBZ, CRG. The Tusky gang has gone in for emergency 
planning under leadership of CRG, the E.C. for the Warrior 
All hams along that line should contact CRG. 
CRG has appointed Asst. E.C.’s: CCP and CPE for 
Gorgas and EUZ, EYV and ELX for Tuscaloosa and 
vicinity. The following Tusky and vicinity stations applied 
for Emergency Corps membership: FAJ, EQG, EUZ, 
AKP, EYV, ETL, FJK, ELX, DAQ, FSA, BEB and EJZ. 
They have a rig now with a 6L6 and vibrator power supply 
and, in addition, the paper mill there makes its own 110 
a.c. which can be tapped in an emergency in the event 
higher power is needed. FSA is new call in Tusky. A bunch 
of the Tusky gang visited the Gorgas crew at CCP who is 
helping in the emergency work. EYV, ELX, and CRG 
joined the A.A.R.S. under DQW. There is still a need for 
some A.A.R.S. members in So. Ala. How about it, Dotha, 
roy and Mobile? BFU celebrated his 13th year as a ham in 
Ala. under calls 5ANJ-4AJB and now BFU. EKI visited 
KB and LT; he has new 28-Mce. rotary beam and new pre- 
selector. BCU is trying 56 and 28 Mc. with AIY and his 
tirplane. BLG still opens 3.9 Mc. with that kw. CVM is 
1.75-Me. ‘phoning with T55 final. BMM has new antenna 
with 60-ft. poles and rebuilt the 14-Me. rig to 28 Mc. DBH 
is back on 3.9 Me. EIB and EAY represent the capital city 
on 1.75 Me. EIB is building a CHT modulation control 
with new crystal mike. ELX applied for O.R.S. APU re- 
ports for B’ham: ERW is building emergency rig and holds 
lown A.A.R.S. FGF has 600 watts on 1.75, 800 watts on 28 
Me. with 4 half-waves. ECI reports DX pouring in at 
Shades Manor. EHH reports 51 countries, with CR7AF 
his best this month. ERX tried QRP on 1.75 Me. and 
worked 8RLO with 6'4 watts input. APU has e.c.o. that 
he says keys better than a crystal. He reports the B’ham 
Club busy sealing the club house and CUE, the club station, 
meeting the L. & N. Net. FMR is sweating for a W.A.S., 
CIU reports: BWG can’t understand why anyone wants a 
crystal when his P.P. °45’s TNT does just as well. EBD 
has new Breting 9. CIU visited FHO at Huntsville and 
helped him work his 45th state. DHG reports for Mobile: 
FRT on 3.5 Me. is new call on Mobile Club. The Mobile 
Club is proud poppa of a Howard 12 receiver. Active sta- 
tions on ‘phone: CNI, ZZH, NU, DMO, CIQ and DHG — 
all on 1.75 Me. FMI, FMH, FRT, DMQ and CBI are on 
3.5-Me. c.w. COU is on 7 and 14 Me. EHJ is getting up 
three-element beam at new QTH. OA is brain-storming 
over a kw ‘phone for 14 and 3.9 Me. with push-button freq. 
control, ete. DHG has a centerfed zepp with 430-foot feed- 
ers; it's doing fine on 14 Me., and we can vouch for it on 
1.75 Me. —the best signal ever out of Mobile on 1.75. 
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Ham at 30° Below 


Continued from page | 


even your duffle bag of clean clothes mildews 
through, when the tubes collect “blizzard blank- 
ets’’ and the cartons become moist and damp, 
when your tools and other metallic objects rust 
in the damp salt air—then you begin to appreei- 
ate the precautions required. 

Then, too, you must have power to operate, 
We used a gasoline engine for generating our 
power. One after another, replacement coils and 
condensers would go out. We finally had to revert 

old Model “T”’ spark coils, reducing the 
primary power to lessen burning. Another point 
is to make sure that your lubricants will function 
at the temperatures you will encounter. Ours 
would not, and it was some chore to drain the 
coil and water immediately after each run, and 
then reheat it on the stove before starting up 
again! 

Yes, there are two sides to the picture, all right. 
I certainly had plenty of illusions shattered on 
this trip. Don’t you believe all the bunk they 
paint about the glory and glamour of expedition 
life! Just salt it down that expeditions are about 
nine-tenths good, hard work and about one-tenth 
bunk. My private opinion, after having spent a 
little time “up North,” is that it is not worth 
while for an amateur to want to waste a year of 
his life out in the great unknown, away from the 
warmth of his family fireside, from clean rooms 
and hot baths and three square meals a day, from 
friendsand companions, from all that one has come 
to enjoy and appreciate of civilization. True, it will 
be different from the humdrum of everyday life 
You can be sure of that! You have to rough it and 
take life as it comes. Whether it be in the tropical 
heat with insects and jungle fever and vegetation 
impeding your progress and endless rain to soak 
up your cheery disposition, or whether it be in the 
chill of the Arctic with winds biting your serene 
self and freezing this and that part of your anat- 
omy, snow blowing into your eyes and freezing 
out visibility so that you cannot help but stumbk 
and fall—wherever it may be, remember that it 
simply means long, discouraging hours of hard 
labor under conditions that would be intolerable 
at home. 

Think of having to put up an antenna that has 
blown down, when it is pitch dark twenty-four 
hours a day and the temperature is from 10° t 
30° below zero, with a howling Arctic wind so 
strong it almost bowls you over—or think of 
starting an engine so cold you can barely turn it 
over every time you have a schedule to keep—or 
of living closely confined with a group of men with 
whom you continually rub elbows all day and 
night for months on end, or of monotonous meals 
providing the same scanty fare every day, day 
after day. Think of having to do with and put up 
with things that are far worse than anything you 
could expect at home, of doing everything the 
“hard way’’—and then, if you still want to go, 
this is all I have to say: 

More power to you! 
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HOWARD DOES IT AGAIN! 


43me.. 
ccntrol 


. Electric Band Spread with vernier 

2-stage Iron Core |. ae 
Accurately Calibrated Slide Rule Dial ~- 
Tubes . . . Provisions for a 6-volt Power Supply 
. . . Band in use Indicator . . B. F. O. with 
Pitch Control . . . 2 Watts Power Output... 
Built-in 6” Dynamic Speaker . . . Head Phone 
Jack . . . Doublet or Marconi Antenna Con- 
nections . . Provision for External Speaker 
. . . Provisions for Howard tube type ‘R’ Meter. 


Models to Suit the Individual Tastes of the 
Most Exacting Amateur and Professional 


Model 430 — 6 Tubes — 4 Bands — Frequency 
Coverage .54 to 40 MC Ceramic Coil 
forms . . B. F. O. with pitch control .°. . 
Iron Core |, F. transformers . . Electric band 
Built-in Dynamic Speaker . 
. Accurate direct reading 
Price, Complete with 
$29.95 Net 


spread . 
Headphone jack . 
straight line dial 
tubes and speaker..........-.. 
Model 440 —9 Tubes—5 Bands—Continuous 
coverage .54 MC to 40 MC . . Ceramic Coil 
forms, S. L. F. Ceramic Insulated Tuning Con- 
densers, Electric Bandspread, R. F. on all bands, 
lron Core |. F. transformers . . . Electric band 
spread. Calibrated ‘R’ Metcr, Crystal Filter . 

Price with tubes less Speaker, less Crystal $66.50 


Gmenicaa Oldest Radio Manufacturer 













Vertical Antennas 


(Continued from page 17 


Gitar ter xkk«x the old single-wire feed method. The information 
covering this form of feed which is given in the 
OF THE MONTH A.R.R.L. Handbook may be applied to almost 
any of the foregoing antenna systems and will 
bring about a certain amount of simplification of 
the mechanical details. It would be hard to think 
of a simpler way of feeding almost any of the 
vertical systems which are made up of single or 
stacked half-wave units. More or less as an added 
starter and just to show how easy it is, we have 
added Fig. 7, which will be recognized as a simpli- 
fication of Fig. 4-E. As a rule, single-wire feed is 
not suitable for rotary systems, for reasons which 
are strictly mechanical, so we have omitted 
previous mention of it. 

FEATURES OF TYPES 4 and 9 Almost any of the quarter-wave Marconi 
Mica Dielectric — Low power factor; high aerials described in the first part of this text may 
coped Uniform Thickness — Provides high | | be single-wire fed. Theoretically each of the 
quarter-wave units has for its other quarter-wave 
section either the building on which it has been 
| erected or the ground. Many of those that we 

oB shelite -Minimum le oo 2 proof. j . : " 
Terminals — Insures good anchorage; have used have been on high buildings, and pos- 
Seonmesaruse Cosficient — Practically coa- sibly that is the reason for our having secured 
rhc af the entire CORNELL-DUBILIER line, almost as good results with quarter-wave aerials 

Catalog No. 161, FREE ON REQUEST | as with center-fed half-wave units. 
A Bee At Oe The quarter-wave antenna may be single- 
RNELL - DUBILIER wire fed by considering the vertical portion as only 
(Obi co half the antenna, and the feed line may be at- 
A) ELECTRIC CORPORATION tached at a point approximately two-thirds the 
we EEE A eee | distance down from the top. It is sometimes 
thought that it is impossible to use single-wire 


| feed without having standing waves on the trans- 
e iezo-Electric Crystals Exclusively mission line. This need not be true because single- 


CORNELL- Mefirss 


reated Stack Assembly Affords higher 


brie d ‘Stack Treatment Low loss; high in- 














Duality crystals of all practical frequencies sup- wire feed may be considered in exactly the same 
plied SINCE 1925. Prices quoted upon P light as two-wire feed, the ground itself forming 

of your specifications. 3 : 
Dur Pledge: QUALITY FIRST the other half of the line. Therefore the single- 
SCIENTIFIC RADIO SERVICE wire line may be used as a resonant feed system 
having standing waves‘ or a non-resonant sys- 
tem without standing waves. Where vertical 
aerials are to be used on apartment houses in 
localities where a great many broadcast receivers 





pectalists Since 1925" University Park, Hyatteville, Md 











If you can use the regulation key— | 


Y 
, = Better -- Faster- - Easier are in use, it is desirable to use the non-resonant 


line to avoid interference. 
In the quarter-wave vertical, the point of high- 
V IBROPLE xX No 6 est current is at the base of the antenna. The point 
- . of lowest voltage is also at the base. This means 
that there is no need for an insulator at the base 
+ . at all, and if care is taken in the selection of the 
prie* +4 feed system there is no reason why a vertical 
Jepenned $49 , af quarter-wave radiator cannot be mounted di- 
Bese a ee a rectly on the steel frame of a building without 
Nicke ; a using insulation of any kind. 
Meted 4 1 9 ‘ 
Base F i : . 
Liberal Allowance on Old Vibroplex Combinations of Vertical Antennas 


New desian ke its many special features In all the antennas considered up to now, 
Cat mene Rs ent end ww a a | simplicity has been the keynote. It is perfectly 
te simplicity, mechanical per- 

— fection, machine epeed and possible to make combinations of vertical ele- 
JUNIOR sending ease eliminates tiring ae SEITE ieieetaence ace 
Smaller a —— with che obit ot om * Reenent operation is ienieieiite in ponstinalite all 
compact pert. Easy to learn. Simply cases because under such circumstances the line radiates 
all other fem Ln Onna non practically as well as the antenna and is not, therefore, really 
the same as ‘ Prompt shipment. Money wae Gee ‘ine, | & transmission line in the usual sense of the term. With non- 
model rder or registered mail. Write the Genuine Vi- | resonant operation,:the radiation is low because the line 


Only $12 om for catalog. broplex. current is low, but the cancellation effect of the two-con- 
THE VIBROPLEX CO., INC,, 832 Broadway, New York, N. Y. ductor line is lacking.—EpirTor. 
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NEW YEARS GREETINGS 720m x oe 


RADIO SHACK 








MAIL ORDERS 
PROMPTLY 
FILLED 
& 

Write for Free 
72 page 
Catalog 
2 


BUY ON EASY 
TERMS 





Cs" re 





NEW HAMMARLUND “HQ 120” 


Continuous range from 31 to .54 m« 12 tubes: 
antenna compensating control 310 band 
lows A.\ liet 


CASH PRICE 


$117.00 


crystal filter 


$23.40 down 
and $8.41 for 12 mos, 


STANDARD RACK PANELS 


Made in accordance with stan- 
dard specifications. Construct- 
ed of \” steel, finished in 
fine black crackle. 


ix” $ 
3% 

gige 

7 ” 
8%” 
1042” 


a domy 
CSOOOOO 


























VERTICAL 
RADIATORS 


ping and ad- 
easy to 
pipes to 


quick, 


ndle 
t and exte nd to height 
r spe cial design 

25,000 volt insulator to 

800-foot Tower type 


$ 6.17 
$16.76 


10 meter, adj.7 
to 17 ft. Net 


20 meter, adj. 7 
to 34 ft. Net 


THE RADIO 


SICKLES IRON CORE PER- 
MEABILITY TUNED I. F. 
peapeirmbeanenens 


\s specine 1 in Ww 
ignal re 
mer, on page 
Permeability tun 


14 Oct 
1. 456 KC. 


I.F. Transformer 6504 





Beat Frequency Oscilla- 


577. Net $1.18 


tor 65/7. € 





Special 
TRANSMITTING 
CONDENSER 


2 Mids. 

2000 volts $1.49 
Oil treated. Excellent 
power factor and capaci- 


tance characteristics. 


Tested at 6000 volts DC. 





ceiver by George Gram- 
yber OST, 


Net > $1.18 


Steel Brackets 


Black crackle 
finish, 2%” 
steoL 


8” base (per pair) 44c 
11” base ‘per pair) 59c 
13” base (per pair) 69c 





Crackle Finished and 
Electro Zinc Plated Chassis 
*Si%x 9x1 


1 
1 i 
1 


s~~sNOoOoO 


7 
HRH RK RMR KA 


CMUINYINON 
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OW wee Nonrww 
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x 13 
A Plated on 


*A vailable in Zinc 


SHACK 46 Brattle St.. Boston, Mass 
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DOES FAST CODE GET 
YOU DOWN? 


Write for CANDLER’S 
FREE Book of facts ! 


Tre need to let fast 

s! If you are hav- 
ing trouble learning code, if 
you can't develop the speed 
you need, if you can't get 
your nse — call on Cand- 


ler! He has trained thousands 
perators with the unique 
Candle ystem, fellows who 





wase k, who couldn't get 

over the hump 

In a few weeks with Candler, 

learnin nd-consciousness, getting the proper 
mental trainine, you will able to read code as 
ossiie « reed print, without strain or effort. Ask 
any sk »>d operator! 

Learn ab the Candler System! Send for Candler's 
FREE k of Facts” today! 


CANDLER SYSTEM CO. 
BOX 331, DEPT. Q-1 
HEVILLE, NO. CAROLINA 


BRITISH ADDRESS: ROOM 56, CRAVEN HOUSE, 
KINGSWAY, LONDON, W. C. @. 

















SICKLES COILS 


SE‘ COPY OF OUR NO. 939 
( FROM YOUR JOBBER 
V. SICKLES COMPANY 
300 Main Springfield, Mass. 








TYPE HFM TRANSMITTER 


RANSMITTER OF THE FUTURE" 

@ Six Bands 1715 € 0 
K.C. on two crystal 

@ AI! Frequencies Crystal 
Controlled 

@ Instantly Changeable Mo 
bile or Portable 

@ Final Tube Input 21 to 3¢ 


A a 

v¥ ats 
Net to Amateurs $57.60 
Write for bulletins listing our 





m ple rie, new and appro 
line for amateurs. 


RADIO TRANSCEIVER LABS. 



























8627 115 t » Richmond Hill, New York City 
BLE ADDRESS: “RATRALAB” 
Va New Classes Now Starting 
RADIO TING @ BROADCASTING Ag CODE 
SERVICING @ TELEVISION 
i ICs i ve ar day course; 2 years eve. 


sooklet upon request 


NEW YORK “YMCA SCHOOLS 


rd Street, New York City 











ments to provide some very interesting effects. An 
outstanding example of the use of two half-wave 
verticals which could be made to transmit end- 
fire or broadside by the simple expedient of 
altering the connection between the transmission 
line and the feeding stubs was described by Dana 
Griffin, W2AOE, in QST for October, 1935.8 The 
spacing which Griffin used between the vertical 
elements was quite different from the close spac- 
ing which is now so popular, and the advantages 
of the close spacing will be immediately recog- 
nized. A more recent outline of what is essentially 
the same idea will be found in QST for May 1938, 
under the title “Simple Directional Arrays using 
Half-Wave Elements,”’ by Nicholas C. Stavrou, 
W2DFN. 

Some very interesting information on the ap- 
plication of three vertical elements for use on 10 
as shown diagrammatically in our Fig. 
**A Con- 


meters, 
6-B, will be found in an article entitled 


tinuously Rotatable 28-Me. Beam,” by A. F., 
Neuenhaus, W2BSF, and M. E. Schreiner, 
W2AJF, which appeared in QST’ for March, 
1938. 


The most outstanding example that we have 
seen of the way in which verticals can be used ina 
rotary beam is now in operation at the station 
owned by Frank Carter, W2AZ, at East Rocka- 
way, Long Island. On top of a 60-foot telephone 
pole, which is unguyed, he has set up a pivoted 
crossarm made of two 2 x 10 planks mounted 
edgewise. On the top side of 
mounted two of the new Premax self-supporting 
36-foot vertical telescopic radiators. Two similar 
radiators extend downward from the bottom. 
The four units have been worked into a vertical 
two-section “SJix”’ Since the beam is bi- 
directional it is only necessary to provide 180 
degrees of rotation for 360-degree coverage 

Using about 900 watts input, W2AZ h: 1s worked 
100 countries on ’phone, using a single frequency 
in the 20-meter band. indication of the 
superiority of his vertical beam over the three 
similar horizontal beams that he has been using 
gleaned from the fact that VU2CQ in 
Bombay, India, ean be received SS on the verti- 
eal, when he is just audible on the horizontal 
beam. On a recent weekend W2AZ made WAC 
on 20-meter ‘phone, and he now reports PK6OAX 
in Dutch New Guinea S7 on the vertical beam, 
when he could not be heard on the horizontal 
beams at all. VQ3HJP in Tanganyika and TF5SC 
in Ieeland have been workable with this new 
vertical, after they had faded out completely on 
the horizontal beams.” 


this crossarm are 


beam. 


Some 


may be 


8D. A. Griffin, “Shifting Antenna Directivity by Phase 
Switching,”’ QST, October, 1935 

’ These results are interesting in view of the fact that the 
only obvious explanation is that the signals were arriving 
with vertical polarization, since antenna systems having 
practically the same gain were used. Long-time observations 
on high-frequency waves have shown that on the average 
the polarization at the receiving point is horizontal although, 
of course, there are frequent exceptions. A possible alterna- 
tive explanation is the difference in vertical characteristics 
of the systems; the vertical array is broader in the vertical 
plane than the horizontal array, so that the vertical might 
show large gain if the signals were at relatively 
high angles. —Epviror. 
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from this ad. 


Surge Price 


Type Power Imped- Per 
Rating ance Ft. 
BCF-64-5000 5000 Watts 64 Ohms 40¢ 
BCF-64-1000 1000 Watts 64 Ohms 17e 
BCF-64-500 500 Watts 64 Ohms 10¢ 
BCF-64-200 200 Watts 64 Ohms 5e 
BCF-34-1000 1000 Watts $4 Ohms l6e 
BCF-28-1000 1000 Watts 28 Ohms ll 
BCF-13-1000 1000 Watts 13 Ohms 7 


Factory moulded and attached end seal, any 
length $1.50 


50-75-100 ft. lengths with end seal on above carried 
in stock. All other lengths to order only. 


Bassett Concentric Transformers 


For feeding 3-element rotary beams. Both ends 
sealed at the factory. One end connects direct to 
center of antenna and other end direct to open wire 
line consisting of pair of No. 12 wires spaced four 
inches apart. Open wire line to transmitter may be 
any length desired. BCT-10 for 10-meter band. 
BCT-20 for 20-meter band. Three power ratings as 
indicated, 


BCT-10-1000. ... . $4.15 BCT-20-1000 $5.00 
BCT-10-500 3.75 BCT-20-500 4.25 
BCT-10-200 3.45 BCT-20-200 8.75 


Prices include factors attached seals at both ends. 


All Items Carried in Stock 


Write for the latest Bassett Handbook of Rotary 
Beam Design. 


FREE CATALOG 


Illustrations, prices and full details on thousands of 
separate items, sets, tubes, parts and supplies! 
MAKE UP A $60 ORDER and Buy All the supplies 
you need at present low prices. AND PAY ON 
EASY TERMS. Write for this Big 76-page Cata- 
log Today. 


I11 


“NEWARK orrers tHe vatest 


IN ANTENNA EQUIPMENT - - - - - 


Neither snow, nor rain, nor ice, nor sunshine, nor the gloom of 
the “XYL” can stay these husky cables from the efficient 
transfer of radio frequency power from transmitter to antenna. 
Newark has a BASSETT CONCENTRIC FEEDER or BAS- 
SETT CONCENTRIC TRANSFORMER for every type an- > 


tenna and for every power requirement. Order today direct 


NEWARK ELECTRIC COMPANY 


323 W. MADISON ST. 














Bassett Concentric Feeder 


Bassett Concentric 
Transformer 











BCF-S-1000—Special 8-Ohm, 1000-Watt line for di- 
rect feeding of 3 element rotary beam 
antennae, 

BCF-S-1000— 50-ft. line with seals, compt.. .$ 7.40 

BCF-8-1000— 75-ft. line with seals, compt. 10.15 

BCF-8-1000—100-ft. line with seals, compt... 12.90 


Any desired length custom built to order. 


Bassett Rotary Beam Antenna Elements 


3-Element, 20-Meter Antenna $22.50 
3-Element, 10-Meter Antenna 15.50 
2-Element, 20-Meter Antenna 15.50 
2-Element, 10-Meter Antenna 10.50 


These elements are of self supporting, reinforced 
lightweight steel, factory cut to correct length, 1” in 
lhameter, and ar¢ copper plated both inside and out- 
side and heavily lacquered. Weight is approximately 
two ounces per foot. 

The above prices include necessary elements, white 
lacquered wood supporting members, factory mounted 
insulators, and all necessary hardware. 


Your Call Letters in Gold 


Hams look at this! Your Call letters in im- 
pressive three dimensional style. Big shad- 
owed decalcomania letters nearly TWO 
INCHES high. Put them on your HAM 
SHACK door, auto window, etc. Send dime 
for yours today. Be sure to give your call 
letters. 














% FLASH: Watch NEWARK’S ad in next month’s 
QST for details of the Beam Antenna Rotator you 
have been waiting 


for. Something OA 
—————A_ A 
entirely new in a 





coupling system. = 

No inefficient slip- aiafata| wi 

rings—no loose 

swinging feed line. 28006 

Watch NEW- ait 
RK’S ad in the 1G 
ARK’S ad in th FZ 


next issue. ° y 
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CHICAGO, ILL. 











tmerican 


The 
Radio Relay League 


AMATEUR 


RADIO MAP 


ik THE WORLD 

* On eet of heavy map paper 
30 =O x inches Rand, MeNa ly, 
world mier map-makers, have - 
to ALR specifications imprinted 
in Six ¢ ind black every single bit 
of may mation useful to the radio 
amate 

The ial modified equidistant 
azimut projection permits great 
circle nee measurements in miles 
or kilo rs accurate to better than 
2%. Li ime in all parts of the world 
is sho well as Greenwich correc- 
tions. || fMficial LL.AL.R.U. WAC conti- 
nental divisions are given. Princi- 
pal cit the world are shown, in- 
cludin the LU. S., all district inspec- 
tion off ind examining points. 

Perl most useful of all is for 
the first a standard list of coun- 
tries « world, arranged on a basis 
of geogr ical and political divisions 

clear hown by color breakdown 
and the tiled reference index. There 
are 23 ntries shown, 180 prefixes 
the pr in large open red lettering 
that 1 n't miss). More than that, 
all kno national districts and other 
sub-diy ns are shown. 

Enti new in conception and de- 
sien, lar enough to be useful, com- 
plete ir ry detail here is the map 
radio eurs have been waiting for 
these vears. Make a place for it 
on vo ill now it'll be the most 
interes biect in the shack. 


_ ~ PRICE SI 25 


POSTP AID 


American 
Radio Relay League 


West Hartford, Connecticut 














The Cairo Regs 


(Continued from page 30) 


signals or a code word, and will be used for the 
transmission of information that may be used 
only by persons so authorized, such as the sub- 
secribers to a press service. 

Remember the scheme for classifying types of 
emissions, wherein A3 is telephony, etc.? There 
are a few changes there worth noting. The basic 
uninterrupted carrier, of course used only in 
special cases such as standard-frequency emis- 
sions, is now spoken of as a Type AO continuous 
wave. Type Al remains c.w. telegraphy, Type 
A2 modulated telegraphy, Type A3 telephony. 
Facsimile is now to be designated Type A4 and 
television becomes Type A5 emission. 

There are a few changes in the prefix letters 
assigned nations for their calls, but these have 
been reported as current news as they went into 
effect, and they appear in detail in the periodical 
revisings of the I.A.R.U. country list, the prefix 
listings in the Handbook, etc. 

That’s the works, as far as things interesting to 
us are concerned. 





Another Method of Keying 


(Continued from page 31) 


cycle and the grid can regain control. If a 
controlled rectifier is placed between the center- 
tap of the plate transformer and the filter, the 
current through the tube will look like Fig. 1-A 
if choke input is used, but it will look like Fig. 
1-B if condenser is used. Thus with condenser 
input the current from the transformer center- 
tap flows in only one direction but is reduced to 
zero 120 times every second, and a single con- 
trolled rectifier can be used to key the circuit. 
The keying will still be through the filter and will 
retain the characteristics of rectifier keying with 
a saving of one special rectifier tube. Since con- 
denser input and a minimum of filter are normally 
used with primary or rectifier keying, no changes 
are necessary in the circuit other than the intro- 
duction of the keyed rectifier tube and its control 
circuit. 

In Fig. 2, an adaptation of the primary-keyed 
system described by W6CUH,’ the driver and 
final amplifier are both keyed, and no bleeder is 
used on the final power supply (except a volt- 
meter or very high resistance so that the filter 
will gradually discharge and prevent accidental 
shock). This system has the advantage that with 
the key up the voltage on the final amplifier is 
a little below what it is with the key down, and 
no thumps are introduced by regulation of the 
final amplifier power supply. If the keyed driver 
stage put no “tails” on the characters the final 
amplifier supply voltage would always remain 
exactly the same, key up or key down, but with 
the keying described the voltage will drop some- 
what in the “key up” position, depending on the 
storage in the driver stage supply. Any of the 
usual methods can be used to control the rectifier 

?QST, March, 1937, p. 31. 
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on each operator. 


low-drift 1OOkc. 
$15.50 should be used. The SOCIOOX, X-cut, mounted 
100kc. bar offers economical accuracy at $9.50. When oper- 
ation is well within the band limits, a flexible inexpensive 
frequency standard can be constructed with the type SMCIOO 
Dual-Frequency Crystal Unit (1O0Okc. and 1O00O0kc.) priced 
at only $7.75. 


Sllad Siefel 


Improper adjustments or incorrect operating conditions can 
bring about off-frequency radiation in any type of transmitter. 
The new F.C.C. regulation which requires every amateur station 
to incorporate an independent means for measurement of the 
transmitter frequency now places full responsibility squarely 


Play safe —use a standard frequency oscil- 


lator in conjunction with your station receiver. You then will 
have a reliable monitor at low cost. 


Where high precision is essential, the type SOCIOO 
Standard Frequency Crystal Unit priced at 


Ask your Bliley distributor for a copy of Bulletin A-6, 


which describes these and other Bliley Crystal Units. 





OSL Cards 


Individual QSL Cards printed as you want 
them, at reasonable prices. 


Samples gladly submitted on request. 


HINDS & EDGARTON, INC.,~ 2” 3X8, 


19 South Wells Street, Chicago, Iliinois 








VERTICAL RADIATORS 


BEAM AND MOBILE ANTENNAS 


The original self-supporting Vertical Radiator that stands up in 
all kinds of weather. Fully adjustable from 28 to 34 ft. Order Direct. 
Type H F 20. 33-ft. Radiator. (20- 40- 80- 160 Bands)........ $19.50 
Type H F 1@. 16 ft. Radiator. (10- 20- 40- 80 Bands.)...... 
Remit with order or C. O. D. on receipt of $5.00 deposit 


ACE PRODUCTS CO. 
2685 2nd Avenue, Seattle, Wash. 





AVIATION 


TRANS RADIO 
PRESS 


TELETYPE 
TYPEWRITING 


Bureau for the placement of its graduetas. 


PORT ARTHUR COLLEGE = 





¢ TELEGRAPHY — TELE VISION—TELEPHONY @ 





The major technical training equipment owned by Port Arthur College and in operation on the college campus consists of the 500- 
Watt Commercial Broadcast Transmitter of Station KPAC; two-way Television Transmitter and Receiver, Latest Type RCA Marine 
and Airways transmitter installation complete, SOS Automatic Alarm; Marine Direction Finder, Trans-radio Press Receiving Equipment, 
and Laboratory complete where students assemble composite transmitters, amplifiers, audio amplifiers, R. F. amplifiers, etc. 

Port Arthur College pioneered the teaching of Radio with classes in 1909, and for thirty years has maintained an active Employment 


If interested in details about Radio Course, write for Bulletin R 


Port ARTHUR (World-Known Port), TEXAS 


\ 





{ 
Bi PRACTICAL 
EXPERIENCE 


STUDIO — 
TRANSMITTER — 


ANNOUNCING 
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GOOD RESULTS DEMAND 
Good Drnstruments! 


MODEL 327-A 
DECIBEL METER 


reads t } 3” Instrum in New 
down 1 tyle Molded C ee $12.00 
2 d 3 volts, 500 ohm line, 6 milli- 
watts, st lamping furnished unless highly 
Ga 
ALSO 4°’ MODELS 
Model 321 Round $12.00 
Mode! 421 jJuere $13.17 


Decibel Meter Kit Model 150 Kit complete with 
[ multipliers, switch and 


ptt Ht | Does. . $20.00 


Saae THE TR ELECTRICAL INSTRUMENT CO. = 
see 951 Harmon Ave. Bluffton, Oho == 


RADIO ENGINEERING 


ffer an intensive course of high standard 
of Radio and Television. Practical 
lern equipment at New York and 
\lso specialized courses and Home 
ler “‘No obligation” plan. 


rated Catalog on request 


RCA INSTITUTES, INC. Dept. ST-39 
tion of America Service 


“1154 Merchandise Mart, Chicago 


CODE 


75 Varick St York 


Learn to Send 
and Receive 





Learn to set de signals, like operators on ships 
at sea and nd amateur land stations. Intercept 
distress sigr shes, bulletins, and dozens of other 
kinds of mmunications. 


MASTER TELEPLEX teaches 
yu to receive code exactly the 
way the world’s best operators do 
by sound. A heavy waxed 
) paper tape, running through a 
: machine, operates an auto 
matic key which sends mes 
sages to you, at any speed you 
desire. As you improve in 
faster, gradually preparing you for 
nmercial signals. With the new All 
LEPLEX you learn to send by send 
i are repeated back to you, exactly 





speed, the 
top-speed ar 
Electric ; M A Tr} 
ing, and the 


as you sent t s enabling you to correct your own 
errors. We f mplete course, lend you the All Electric 
MASTER T! I and give you personal instruction 
with a MON K GU ARANTEE Send for our new 
TELEPLEX ER Q1 today. IT’S FREE! 


THE ee b A RA se Se ee ard Bann “ he ao i ~ 
SPECIA L pat rg ag Mey Le as I 
TELEPLEX CO. 


67-69 PARK PLACE 
NEW YORK, N. Y. 


ly snadea 
CANA r NSTITUTE, TORONTO, ONTARIO 
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9 
“—the one shown is used because the 
transformer was on 


tube ! 
well-insulated bias-supply 
hand. 

The system is in use at WIJPE, and the 150- 
ma., 1700-volt, driver supply and 350-ma., 2800- 
volt, final supply are handled easily by any of the 
control tubes available. 


1 QST, Feb., 1938, p. 34 
2 QST, Sept., 1938, p. 42 





Selectivity With the 2-Tube 
Regenerative Receiver 


(Continued from page 


parison between receivers is to take a case when 
twe incoming signal§.are so close in frequency 
that the difference is well down in the audio 
range, then to see which receiver makes copy of 
one of them possible. This comparison was made 
between the pee-wee and a well-known superhet 
with a crystal filter and repeated day after day. 
It is still uncertain whether the super shows much, 
if any, superiority. This would indicate rather 
unexpected selectivity.® 

WS8QBW, located in a suburb of Detroit, is in 
the basement, practically underground. The 
“ground” is a galvanized pipe passing through 
the floor into permanently damp earth. To this 
pipe is bolted a pie ce of half-inch brass pipe W hich 
runs along the edge of the shelf so that ground is 
brought right up to the receiver. The ground wire 
from the set is only a few inches long. This may 
be an important point, but the set was also tested 
on the second floor, with a steam radiator ground, 
and they came rolling in just the same. 

The power supply for a regenerative receiver 
needs some attention. The one here has three 
chokes and three condensers and is satisfactorily 
quiet. 

Referring to the photographs, on the left side 
are the power-supply and ‘phone plugs, in front 
are the band-spread and band-set dials and on the 
right side are the antenna and ground posts and 
the potentiometer knob. On top the arrangement 
is self-explanatory. In the underside view, with 
the condenser dials at the left, will be seen the two 
midget variables; in the center is the audio choke, 
in the corners condensers ('s and C7 (with R4), at 

3 This particular superhet is of the type without a selectiv 
ity control, and depends upon the phasing control for varia 
tion of effective selectivity. The crystal input circuit is 
normally factory 
that the audio peak on a c.w. signal i 
it would be on a set having the ecryst 
to a high value. Under these conditions the 
not so far-fetched as it might seem at first glance, since with 


adjusted to a relatively broad setting, s« 
t nearly so sharp as 
lectivity adjusted 


comparison is 


both receivers separation of signals having nearly the same 
beat note is mostly a job for the selectivity of the ear rather 
than that of the receiver. The regenerative set's selectivity Is 
higher than us 
amplitude compared with those furni 


ual because it is dealing with signals of smal 
shed by the conver 
tional antenna. It is therefore working under considerably 
more favorable conditions than it would be with a large 
antenna, or if it had been preceded by an r.f. amplifier. Of 
other side of zero beat” is not eliminated, as it 


EprIror 


course, the “ 
is in the crystal super 
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The Radio Amateurs Handbook 


The new 1939 edition of the ‘Radio Amateur's Handbook"’ is a thorough revision of the 


tandard manual of amateur communication. A tremendous quantity of new equipment was con- 

































f the 


dructed exclusively for this Edition. The important transmitter chapter has been enlarged and has 
complete constructional data for units now described for the first time. It includes new diagrams 


vith particular attention to determination of optimum L/C ratios and tank-condenser plate- 
os spacings. Unit designs permit the construction of complete transmitters of any power up to the 
naximum allowed by amateur regulations. The radiotelephony section was rewritten with the 


hought of increasing its value to the practical amateur who wants to know more about the adjust- 
yhen ’ . . . . 

mey nent and operation of ‘phone transmitters. Modulator data (particularly for the grid-bias and 
udio 
Vv of 
ade wpplies are of course fully covered so that you may pick the most suitable one. The antenna chap- 
rhet 
lay. 
uch, elaborate arrays. New treatment of feeder systems and the various antennas will make the opera- 
ther 


dlate systems) will be found for each of the lay-outs featured in the transmitting chapter. Power 
ter has been expanded to give complete dope on all varieties from the simpler types to the more 


tion of these more readily understood. Multi-band operation, antennas for restricted space, as well 
ss complete information on rotary beams, is also to be found in this chapter. Other chapters have 

ic 
ugh 


v0 chapter has five pages of new tables to make this complete and up-to-date. New kinks will be 
nen 
d is und in the chapter on workshop practice. Four receivers have been added to the receiver section, 


vire 


eceived equally thorough treatment. The fundamentals chapter has been simplified. The tube 


ncluding simple regenerative sets as well as superhets. Ass in the rest of the book, the emphasis is 
nay 


ted on proven circuits, with performance and economy foremost. Simple pre-selector and antenna- 


ad, ning units are described, together with material on tuning and signal-strength indicators. The 


ver tansmitters to be found in the ultra-high-frequency chapters are of course designed to comply 
‘ily vith the new regulations regarding stability; and the receivers to take advantage of this new set-up 

on 56 Mc. The still higher u.h.f. bands have not been forgotten, both receiving and transmitting 
gear having been built and described for the first time in this edition. Apparatus designed and 


or constructed and actually used for the purpose, is included in the chapter on emergency and 
iri 
ent sortable equipment. More effective laboratory equipment, practical for the amateur, is included 


ith nthe instruments and measurements chapter. Of course the new amateur regulations are to be 


wo 
ke, ound in that ever useful source of information, the Appendix. With the extensive index, the 


oo reader can locate easily and quickly the information on the subject in which he is interested. 


= Following the form of the previous Editions, putting in all information that is pertinent to the de- 
sign, construction and operation of proven equipment, the 1939 “Handbook” is the most com- 
plete and comprehensive yet. Packed with practical information helpful to the old-timer and 
th youngest beginner alike, concisely written in simple, understandable style, it is more than ever 


+ before the greatest dollar's worth in radio. 


$1 postpaid in Continental U.S.A. — $1.25 postpaid elsewhere 


Buckram bound edition, $2.50 


American Radio Relay League . West Hartford, Conn. 
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YEARLY BINDERS 





Are We Right? 


You should have at least 
two of them—one for your 
complete 1938 file of 
copies, and one for each 
1939 issue as published. 


er is furnished a sheet of gold 
nmed labels for years 1922 


The proper one can be cut from 


With ea 
and bla 
through 19 


the sheet pasted in the space provided for 
it on the r f the binder. 
3 
e $1.50 postpaid 
Availa tates and possessions, and Canada 


THE AMERICAN RADIO RELAY LEAGUE 
West Hartford, Conn. 





the right is RFC and below this, not visible, are 
C,and C5. At the top of the photo is the potenti- 


| ometer, Ro, and at the bottom are the power 


socket and ‘phone jack. Rg is across the 2.5-volt 
prongs of the power socket and cannot be seen. 
You cannot install the parts and then connect up 
— there isn’t a chance to get at some of them. 
Leads should be soldered to the hard-to-get-at 
points and some of the parts made up into little 
“‘assemblies”’ so that after installation there is 
not much left to do. In fact this method is really 
easier than the usual way. Grounds are made right 
on the spot; for example Ry, Rs and Rg, and the 
end of L; are grounded on the socket screws. 

Anyone who builds this set is urged to make the 
chassis from the illustrated template and follow 
the placement of parts exactly. You can’t tell just 
what may happen if a rig is made up differently 
from the original; it might be an improvement 
but frequently is otherwise. 

What has been said applies entirely to c.w. 
performance. I would not offer the set for phone 
although I did hear some Florida, Texas and West 
Coast 'phones on 10 meters during the day, with 


the 12-inch antenna. 





Television Receiver 
(Continued from page 52) 


control is set to give a suitable average illumina- 
tion of the entire picture. Further adjustments of 
the tuned circuits, a.g.c. control, and focusing con- 
trols will aid in bringing up the picture detail, 
until optimum settings are found for all adjust- 
ments and controls. 

For locations where the signal level from the 
antenna is apt to be low, the final steps in the 
alignment of the picture receiver can be helped 
along by means of a calibrated ‘‘5-meter”’ oscilla- 
tor, provided with sound modulation. The oscilla- 
tor, tuned to 46.5 Mce., is loosely coupled to the 
receiver, Which can be tuned to the oscillator 
frequency by observing the moving, unsyn- 
chronized band pattern on the Kinescope. The 
number of dark (or light) bands observed cor- 
responds to the ratio of the sound modulation 
frequency (of the test oscillator) to the vertical 
scanning frequency. The set is tuned by adjusting 
Cho, C9, C3, and Cg, in the order named. Maximum 
sensitivity for a specific setting of the a.g.c. and 
background controls will be indicated by the 
least average illumination of the Kinescope 
screen. The oscillator signal, however, should be 
kept small enough so that the Kinescope pattern 
never becomes excessively dark. When the picture 
signal is applied, the settings of C3 and Cs may 
have to be readjusted for best picture definition. 
Maximum sensitivity and optimum definition are 
not ordinarily obtained simultaneously, because 
the pass band may not be wide enough at maxi- 
mum sensitivity to pass the full video band — 
that is, to give best picture definition. 

The modulated test oscillator may also be used 
in the tuning of the sound receiver. If, after the 
picture receiver is aligned for maximum sensitiv- 
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THE A.R.RLL EMBLEM 





Insignia of the Radio Amateur 





N the January, 1920, issue of QST there 

appeared an editorial requesting sugges- 
tions for the design of an A.R.R.L. emblem 

a device whereby every amateur could 
know his brother amateur when they met, an 
insignia he could wear proudly wherever he 
went. There was need for such a device. The 
post-war boom of amateur radio brought 
thousands of new amateurs on the air, many 
of whom were neighbors but did not know 
each other. In the July, 1920, issue the design 
was announced — the familiar diamond that 
greets you at the top of this page —- adopted 
by the Board of Directors at its annual 
meeting. It met with universal acceptance 
and use. For years it has been the unchal- 
lenged emblem of amateur radio, found 
wherever amateurs gathered, a symbol of the 
traditional greatness of that thing which we 
call Amateur Spirit — treasured, revered, 
idealized. 











Do You Wear the A.R.R.L. Pin? 
THE LEAGUE EMBLEM, in heavy rolled- 


gold and black enamel, is available in either 
pin or button type. 

In addition, there are three special colors 
for Communications Department appointees. 
@ Red background for the SCM 
@ Blue background for the ORS 

@ Green background for the RM 
and PAM 
(Red and green available in pin type only. 
Blue may be had in either pin or button 
style.) 
THE EMBLEM CUT: A mounted printing 
electrotype, 4” high, for use by members on 
amateur printed matter, letterheads, cards, 
etc. 








AU Emblems Priced the Same ... Fifty Cents Postpaid 
AMERICAN RADIO RELAY LEAGUE, WEST HARTFORD, CONNECTICUT 

















RELIABLE 
FREQUENCY CONTROL WITH 


VALPEY CRYSTALS 


Commercial = Amateur = Special Applications 


Types CMA, CBC, LCH, VCH, V5, VM@2, 
LW20, and others described in our catalog, 
obtainable from your dea!er or by writing direct. 


Box 321, Holliston, Mass. 








AMATEUR RADIO LICENSES 


Day and evening classes in code and theory. Home 
study courses. THERE IS NO QRM IN THE IN- 
SPECTOR'S PHONES! When you go up for your 
exam you will hear a clean, clear note without any inter- 
ference, from a punched tape prepared by an expert 
Study for your license the-same way; by listening to a 
clean, clear note in our classrooms sent to you by a 
commercial operator and instructor of twenty years’ 
experience, or through code machines at home with 
tapes prepared by an expert. Hundreds of licensed 
students now on the air. Results guaranteed 


AMERICAN RADIO INSTITUTE 
1123 Broadway New York, N. Y. 























SOLAREX 


Oil Impregnated 
TRANSMITTING 
CAPACITORS 


Catalog upon request 


SOLAR MFG. CORP.. 


599-601 BROADWAY, NEW 
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WILLARD S. WILSON 
405 De! 





Down Payment Only $9.55 
‘ ARE THESE LOW TERMS 
»ur Order Direct to W3DQ 


ansmitters & Kits 


DELAWARE R ADIO SALES COMPANY 


NEW HAMMARLUND MODEL HQ-120 


Receiver *Net *Down Payment 
snd A Cash Price & 12 Mo. Pay'ts 
New NC-44 $49.50 .04 
New RMI 138.60 11.30 
New NC10 142.50 11.70 
Super Sk 99.00 8.08 
Sky Chall 77.00 6.28 
NC101X 129.00 10.52 
New HO-! te 117.00 55 
Al Breting, Sargent and Others 
Lowest ’ RCA — Temco — National — 


~ W3DQ — Wilmington, Del. 


bject to change without notice 
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lirect current, 
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rig wherever 
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as tor 


ilaments, 


and 


similar applications 


B-L Rectifier 


etc. 


Write today for 
ree copy 
Vo 


R-3A8 


Manual gives helpful 
information about cir- 
cuits, filters, output ca- 


your 
of Bulletin 


TRIC MFG. CO., St. Louis, Mo. 








ity, the test oscillator is tuned 3.25 Mc. higher 
in frequency, the sound modulation should be 
quite audible on the sound receiver at a dial set- 
ting of about 9.75 Mc. The spacing of 3.25 Mc. 
between the video carrier and the sound carrier is 
shown in Fig. 1 in the preceding article. The tun- 
ing of the audio signal will be very sharp, due to 
the selectivity of both the sound receiver and the 
soundbuffer input circuit. If a tendency for the 
sound signal to drift is encountered, this may be 
due to frequency shift in either the sound-receiver 
oscillator or the picture-receiver oscillator. This 
effect can be minimized, provided the sound 
receiver is sufficiently sensitive at 9.75 Me., by 
shunting a resistance across the sound-buffer 
input circuit. This resistance tends to broaden 
the tuning of the sound buffer stage. 

In photograph “‘G” is shown a picture taken 
directly from the screen of the type 1800 Kine- 
scope. The video signal, obtained from a Mono- 
scope, was used to modulate a television signal 
generator, the output of which was fed into the 
r.f. stage of the picture receiver. Thus, the re- 
ceived picture illustrates the fidelity of which the 
receiver is capable. In the laboratory model of the 
receiver built as described, a resolution of better 
than 350 lines has been obtained with Kinescope 
Type 1800. This means that the receiver is capa- 
ble of much better resolution than it is possible to 
obtain with small Kinescopes such as the 913, 
902, and 906 (see page 22, (ST, October, 1938). 
However, these smaller tubes will give quite 
acceptable pictures and will serve nicely the tele- 
vision amateur who is desirous of getting started 
with the minimum of expense. The picture re- 
ceiver will justify, at a later date, the use of one 
of the larger Kinescopes. 

The electromagnetic Kinescope and scanning 
units using Type 1800 Kinescope and shown in 
the complete receiver photographs in December 
QST, will be described by Mr. Sherman in a 
subsequent issue. 


Bibliography 


'“The 954 as a Vacuum-Tube Voltmeter,” 
QST, May, 1935, pp. 90-92. 

2 “Type 726-A Vacuum-Tube Voltmeter,” The 
General Radio Experimenter, May, 1937. 
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After reading this, ‘phone ops with difficult call 
letters should end their complaining: 
and W9YZV, both in Chicago, 
160-meter phone QSO! 
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“My. Craad 


To give you specialized personal 
service of genuine value that is not 
available from other jobbers. 


To sell all equipment on terms fi- 
nanced by myself so you can buy with 
less cost and more convenience. 





To take your equi 
a fair value on othe 





pment in trade at 
r equipment. 


To allow you to try any receiver for 
ten days without obligation and to 


cooperate with you i 
to see that you are 


n every way I can, 
entirely satisfied. 


Compare Bob Henry’s Terms with others 


Model of Receiver Cash Price Down Payment 12-Month Payments 
The NEW RME-70 , $138.60 $27.72 $9.79 
Hammarlund HQ-120 117.00 23.40 8.26 
Howard 450A 87.50 17.50 6.18 
NC80X and NC81X 99.00 19.80 6.99 
Improved NC101X 129.00 25.80 9.11 
The NEW NC100A 120.00 24.00 8.48 
Latest RME-69 152.88 30.57 10.80 
Sky Champion and NC-44 49.50 9.90 3.49 
Breting 49 and Super Skyrider 99.00 19.80 6.99 


Similar terms on Super Pro, Howard, HRO, PR-15, Breting 9, Sargents, others. And on Hallicrafter, National, 


Harvey, RME, Temco, RCA transmitters and National, 


Thordarson, UTC, Utah ki 


You can reach me by letter, telegram, phone, or visit nearly 24 


Your inquiries invited. Foreign orders solicited 


ts. 


hours a day, 365 days a year. Write me for any information and 
for help in getting the best receiver or transmitter for your use. 
HENRY RADIO SHOP (3.6 | Ber 


211 North Main St. Butler, Missouri 





NEW HOLDER DESIGN 
15 SECONDS TO 
INSTALL CRYSTAL 

For All Bands 

GREATER STABILITY 

Plugs in 5 prong tube socket 

Beautiful Appearance 


MopDEL AH HOLDER $1.00 “! ¥°y; cee!" 
HIPOWER LOW DRIFT CRYSTALS: 
within 10 ke. or Choice of stock 
AH-10, 1700-3500 Ke. bands $2.35 
AH-10, 7000-7300 “ bands 3.90 
WRITE FOR NEW UTERATURE 


Hipower ‘‘Low Drift’ Broadcast and Commercial 
Crystals Are Approved by F.C.C 


Hipower Crystal Co., 2035 Charleston St., Chicago 











Eliminate KEY CLICKS 


without Loss of Power 


Gardiner-Levering Mercury Vapor 
Keyer gives perfect keying on all 
CW transmitters hand key, 
“bug,’’ or machine sender at all 
speeds, without loss of power out- 
put. Practically no voltage drop 
Uses only one type 83 mercury 
vapor tube. Separate filament sup- $7 
ply built in unit. Only 44" long 

and 3%"' wide. Merely insert in keying 





line and plug cord into AC outlet. Less tube 
FULLY GUARANTEED POsTeNs 
IN U.S.A. 


If your dealer can’t supply you, write us 


GARDINER-LEVERING CoO, Jiaqdon Helenes: 
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SAFELY ERECTS TO 200 FT. 


issistan¢ 
ft. Entht 


ANTENNA TOWER 


Used and indorsed by 
FEDERAL, STATE, COUNTY, CITY GOV'TS., 
7 FORESTRY, HIGHWAY PATROLS 
and HAMS everywhere! 


60¢ PER FOOT Complete! 
narkable low price is possible only 
we produce many thousands of 
»wers each year for use with our 


rgzer. Price includes necessary guy 
id tower sections of 10 or 20 ft. 
with 5 ft. tapered stub top. 


GHT, STURDY, RIGID 

rds in use as vertical radiators and 
il antenna supports. Scientitically 
No points of undue strain. Both 
angles and cross braces now hot 
anized 


and easily erected, without skilled 
e, to heights of from 25 ft. to 200 
isiastically used and recommended 
e and broadcasters for thoroughly 
ory service 


U. S. FORESTRY LETTER! 


ywer was installed on Signal Peak, 


a Lookout Station on the Yakima Indian 
Reservation, at an elevation of 5,111 ft. 
above sea level. We hav found the Win- 
charger tower 100% satis sfectory and it has 
stood up under 70 mil winds, snow and ice 
which are severe at almost a mile up from 


Thomas L. Carter, Forest Super- 


visor, Office of Indian Affairs, U.S. Depart 
ment of the Interior, Toppenish, Wash 


Order Direct From 


WINCHARGER CORPORATION 


Sioux City, lowa 











Affiliated Clubs 


(Continued from page 32) 





300-watt gasoline-driven a.c. generator for emer- 
gency use. 


The Connecticut Brass Pounders Association, 
W1CBA, has obtained an air-cooled gas engine to 
* drive its a.c. generator, and plans to have a per- 


manent emergency power supply. 
In recognition of the service rendered the city 
of Hartford, Conn., during the hurricane and 
flood, the Hartford County Amateur Radio As- 
}- ADIO | sociation now has a permanent meeting place in 
4 : the Chamber of Commerce Rooms, 805 Main 
Street, Hartford, through the coéperation of the 
C. of C. and support of the local amateur parts 
A MA 4 EUR distributors. Plans are under way for a permanent 
club house on the outskirts of the city. A 300- 
watt "phone and c.w. transmitter is about to be 
constructed for all-band operation and suitable 
receivers purchased. A drive is to be made for the 
construction of many emergency transmitters 


Va ¥ and receivers, operating independently of the 4 


110-volt a.c. mains. A suitable emergency power 


if nf ) 
t Y\ |} unit is to be obtained to furnish power for the club B 
station. When all plans materialize, H.C.A.R.A. 
pA” will have its own club house with plenty of room 8 


for beam antennas, etc., the 300-watt rig on all 





ue ee, 

















bands, emergency power, and a radio link with 
the club rooms in downtown Hartford. c 
- ; , Visit Your Local Club C 
Che old year is done , 
ees Clubs are excellent places to get acquainted [ 
) with radio amateurs and to participate in inter- 
\ new year’s begun 
-sileaas 8 ' esting discussions on our hobby. At A.R.R.L. t 
° . headquarters there are recorded the addresses of 
And good resolutions 1 Ss , 
several hundred amateur radio clubs affiliated 
Are made bv each one with the League, their places and times of meet- ' 
j ‘ . + ° 
¢ ing. Why not drop in at your local club and 
‘‘meet the gang’’? Address the Communications J 
Manager (enclosing 3¢ stamp, please) for data on 
Your station works well affiliated clubs in your vicinity. k 
; . r 
DX has been swell General Club News 
e June 19, 1938, was an outstanding day for hams of East t 
One gor rd resolu tion | ern Ontario and adjoining districts. Under the auspices of , 
| the Ottawa Amateur Radio Transmitting Association, a 
: hamfest was held on Shiek's Island in the St.Lawrence 
Je un your \ ’ R -R.L. River. Over sixty hams from VE2, VE3 and WS8 districts, ' 
together with YL’s, YF’s and Jr. ops, spent an enjoyable 
| day. Among the events were hidden transmitter hunts on ¢ 
mee Page 92) | the 3.9- and 56-Mce. bands, relay race, rag-chewing contest, 
spelling bee in which DX prefixes had to be identified, nail F 
driving contest for the ladies, left-foot sending contest, 
treasure hunt, etc. The A.R.R.L. Canadian General Man ‘ 
| ager, VE2BE, was in attendance. The usual prize drawing 
brought activities to a close. The success of the affair was 
>k¢ due to the efforts of the committee: VE3MX, VE3ABH, f 
VE3AJB, VE2GP and VESBY. . . . The Westlake Ama- 
teur Radio Association is now meeting at the Harding , 
Junior High School, Lakewood, Ohio, every other Thursday, 
8:00 p.m., and invites nearby hams to dropin. ... : At the ‘ 
October 28th meeting the Olney Amateur Radio Club, Phil- 
adelphia, enjoyed a talk on radium by Dr. Henny of the ' 
A.R.R.L. Temple University Hospital. . . . The 56-Megacycle Min- 
utemen officers are now as follows: G. R. Cogswell, WIAJW, 
president; R. E. Burditt, W1MJ, vice-president; A. H. 
Downer, W1DMS8, secretary. Correspondence should be ad- 
dressed to the secretary at 60 Willow Ave., Somerville, 
Mass. . . . VE3QB sends an interesting item which appeared 
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Where to Buy it 


A directory of suppliers who carry in stock the 





products of these dependable manufacturers. 











ALBANY, N. Y. Uncle Dave's Redio Shack 356 Broadway 
ATLANTA, GEORGIA 265 Peachtree Street 
Wholesale Radio Service Co., Inc 
BOSTON, MASS. Radio Shack 
BOSTON, MASS. 110 Federal Street 


Wholesale Radio Service Company, Inc. 


BRONX, N. Y 542 East Fordham Rd. 


Wholesale Radio Service Company, Inc. 


BUTLER, MISSOURI 211-215 N. Main Street 


} denry Radio shop 


46 Brattle Street 


CHICAGO, ILL. 833 W. Jackson Blvd. 


Allied Radio Corp 
CHICAGO, ILL. 901-911 W. Jackson Blvd. 
Wholesale Radio Service Company, Inc. 
COLUMBUS, OHIO 203 N. Fourth St. 


Bell Radio Parts Co 
DETROIT, MICH. 325 E. JeHerson Ave 
Radio Specialties Co 
DETROIT, MICHIGAN ; _ 11800 Woodward Ave. 
Radio Specialties Co. 
HARTFORD, CONNECTICUT | : 297 Asylum Street 
Radio Inspection Service Company 
HOUSTON, TEXAS 625 East 14th Street 
R. C. Hall & L. F. Hell 
JAMAICA, L. |. 90-08 166th Street 
Wholesale Radio Service Company, Inc. 
KANSAS CITY, MO. 1012 McGee Street 
Burstein-Applebee Compeny 
NEW ORLEANS, LA, 
Shuler Supply Company 


Harrison Radio Co. 


902 Poydras Street 


NEW YORK, N. Y. 
NEW YORK, N. Y. 


Wholesale Radio Service Co., Inc 
NEWARK, N., J. 219 Central Ave 
Wholesale Radio Service Co., Inc. 


OAKLAND, CAL. 


12 West Broadway 
100 Sixth Ave. 


2085 Broadway 
Offenbach Electric Co 
POTTSVILLE, PENN, E. Norwesaiaen & Georce Sts 


Jones Radio ¢ ompany 
READING, PENN. 
George D. Barbey Company 
READING, PENN, 104 North Ninth Street 
Jones Radio Company 
SAN FRANCISCO, CAL. 
Offenbach Electric Company 


SPRINGFIELD, MASS. _T. F. Cushing 


4 4 W aln t t 


1452 Market Street 


349 Worthinaton St 


WASHINGTON, D. «a 938 F street, N Ww. 
Sun Radio & Service Supply Co 


| 
| 
| 
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ALBANY, N., Y. Uncle Dave's Radio Shack 356 Broadway 
ATLANTA, GEORGIA 69 Forsyth Street, N. W. 


Garvin Electric Company 


ATLANTA, GEORGIA 265 Peachtree Street 


Wholesale Radio Service Company 
BOSTON, MASS. Radio Shack 46 Brattle Stree 
BOSTON, MASS. 110 Federal Street 


Wholesale Radio Service Company, Inc. 


BRONX, N. Y. 542 East Fordham Rd 


Wholesale Radio Service Company, Inc. 


BUTLER, MISSOURI 211-215 N. Main Street 


Henry Redio Shop 


CHICAGO, ILLINOIS 833 W. Jackson Blvd. 


Allied Radio Corp 


CHICAGO, ILLINOIS 25 North Franklin Street 
Electric & Radio Supply Co., Inc. 
CHICAGO, ILL. 901-911 W. Jackson Blvd. 


Wholesale Radio Service Company, Inc. 


DALLAS, TEXAS 1905 Commerce Street 


Southwest Radio Supply 


JAMAICA, L. I. 90-08 166th Street 


Wholesale Radio Service Company, Inc. 


LITTLE ROCK, ARKANSAS 409 W. 3rd St. 


Beem Radio Company 


MIAMI, FLORIDA 123 Second Street, N. E 


Tropical Camera Stores, Inc. 


MINNEAPOLIS, MINNESOTA 1124-26 Harmon Place 


Lew Bonn Company 


MONTREAL, CANADA 285 Craig Street, West 


Canadian Electrical Supply Co., Lt 


NEW ORLEANS, LA. 902 Poydras Street 
Shuler Supply Company 


NEW YORK, N. Y. 100 Sixth Avenue 
Wholesale Radio Service Company 


NEWARK, N. J. 219 Central Ave. 


Wholesale Radio Service Company 


OAKLAND, CAL. 2085 Broadway 


Offenbach Electric Co 
POTTSVILLE, PENN. E. Norwegian & George Sts 


Jones Radio Company 


George D. Barbey Co. 404 Walnut Stree 


READING, PENN. 


READING, PENN. 104 North Ninth St 


Jones Radio Company 


SAN FRANCISCO, CAL. 
Offenbach Electric Company 


WASHINGTON, D. C. 938 F Street, N. W. 


Sun Radio & Service Supply Co. 


1452 Market Street 


er equipment sold by them. 








in the Ottawa Journal of May 23,1912: ‘The Dominion Ama- 
teur Wireless Association of Ottawa was organized ‘to pro- 
mote interest in wireless telegraphy and to encourage the 
installation of amateur wireless stations.’ . . ."” Doany ama- 
teur clubs now in existence date back that far? . . . The 
Tenth Annual Michigan Hamfest (May, 1938), under the 
auspices of the Detroit Amateur Radio Association, met with 
the customary success, attendance being well over 600. Be- 
sides staging the Michigan Hamfest each year, the D.A.R.A. 
is justly proud of its record of the issuance of the D.A.R.A, 
Bulletin, published monthly for more than seven years with- 
out missing a single edition. This bulletin is mailed free to 
all operators reporting to the Michigan 8.C.M. D.A.R.A 
has also aided in the organization and maintenance of the 
well known Michigan (QMN) Traffic Net on 3663 ke... . 
E. L. B. 





WIRELESS PRACTICE SETS 
D ee New Apparatus 


Set consists of a key 
izzer mounted on a 
i base equipped — Concentric Cable Kit 
printed on a plate an - 

ween the key and buzzer. Hairs for assembly of 14-inch diameter 


t $3.40. coaxial cable for lengths of 10, 25, or 50 feet, 
less Keys, Telegraph including inner conductor, outer shield, clips, 
ss Practice Sets is screws, nuts, eyelets, and assembly instructions 
etin. are now available from the Transducer Corpora- 
tion, 30 Rockefeller Plaza, New York City. 
Ceramic spacers are used to maintain a flexible 
wire centrally located in a braid outer covering. 
Different wire sizes may be substituted to obtain 
various impedances, the size of the wire being 
limited only by the diameter of the spacer 
openings. 

In the assembly process, the spacers are first 
strung on the length of inner conductor to be 
used. The braid is then opened in just the same 











SIGNAL ELECTRIC MFG. CO. 
Michigan, U.S. A. 














LEA ro | CODE R IGHT manner as used for putting flexible braid shielding 
on hook-up wire, and the inner conductor and 
ny t- to you. Speed spacer assembly is pulled through the outer 
— shield. After the outer conductor is tightened 
instruct firmly on the spacers, screw clamps are used to 


beat 


range St ! 
STANDARD 
JUNIOR 
tions (not secure the ends and complete the assembly. 
{ 
Dummy Load Resistor 

RENTAI ; 
f instruct A new 100-watt constant-resistance dummy 

per load resistor is now made available for amateurs 
at Aree by the Ohmite Manufacturing Company. Avail- 
tails today able in either 73 ohms or 600 ohms resistance, 


INSTRUCTOGRAPH COMPANY this unit is practically non-inductive for fre- 
Dept. Lakeside Place, Chicago, Illinois quencies as high as 15 megacycles. The two re- 
Redio ¢ je ong i on sistances in which the resistor is made available 
match it to standard concentric, twisted-pair, 
and open transmission lines. Because the resist- 
ance of the unit remains almost constant at 
varying power up to 100 watts load dissipation, 
[EA a N RADIO the resistors are well suited to use in series with 
r.f. ammeters for approximate measurement of 
— TELEVISION — r.f. output power of stages in the transmitter and 
of the power actually delivered to the antenna 
500 Licensed stes placed in past 7 years in shipping, through the feed line. 
broadcasting, a n, police, ete.; we also teach radio The resistance element is enclosed within a 
Serre Sneee new term Sept. 12th, Nov. 7th day or glass globe which is evacuated and gas filled. The 
ove.) SE-peg | free; oldest, largest end best equipped. assembly is finished by addition of a ceramic 


MASS. RADIO SCHOOL 4-prong tube base, with the resistance element 


Dew! connected between the filament pins, so that a 
18 Boylston Street, Boston single dummy resistor may be made readily use- 


G. R. Entw R. F. Trop, Treas. ful for a variety of applications by inclusion of 
Estettiched 16 Hancock 8184 4-prong sockets at desired points in the trans- 


_ mitter. T. M. F. 
1 ») ») 
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